neii UK-o6nactu: apnaGatuueckas aneprus 'A, coctosnmus?
" Near-infrared absorption spectra of 160, and 180,: Adiaba-
{ ;\ tic energy of the A, state? / Anderson S. M., Morton A
\ Maucrsberger K. // J. Chem. Phys.— 1990.— 93, No 6.—
.M\ C. 3826—3832.— Anr.. )
(NN 3apericTpupoBalisl  HOBHlE  CNEKTPHI TNOTJIOLIEHIsT
© 142(0, vg, 1)<-14,(0,0,0) nonoc 0; u 1803 B6mu3n 1 MKM.
\\\ Ha ocnoBanni BeJqHYHH H30TOMHT TABHIOB KOMeGaT. M0M0C
t\q\ TIPH HH3KHX 3HauYeNHSIX Uz OMNPEAEJCHO, YTO. MHHHMYM A,
. cocTosiiusa ACKHT Ha 999070 cm~! . Brume MumnMyma
,,[[/7 - OCHOBHOrO 'A; cocTosiHusT 1 oYeHb GJH3KO K AHCCOLL npe-
S~ neny Oq+O. M3MmepeHbl BEHYHHBI CHMM. BaJl. 1t aed. Koua.:
’\\\v.~1200 eM~! i vo=528=%15 cmM~!; paccuntaHm BemnuuHL
V\vagoiso cM~! u myznepoit KoseGar. smeprmm: 910+ |
'+£50 cm~!. Ha ocHOBaHHH 3THX JaHHBEIX YCTaHOBJICHO, 4TO"
HHXKHeE KBAHTOBOC COCTOSIHHE JIEXHT Ha 980 cM—! ppyge
Auccol. mpefiena H, CICAOBATENbHO, 'A; cocTosmiie Hecns-
3annoe. O6Gcyxaena posib BO30YKACHHBIX SJIEKTPOHHHIX CO-
croaunit ('Az, 3B n *As) B ¢oToxuMEH 030Ha,

\X‘/gg/} N/g | . | Iy . ) = E. A. IMaswoxk

N 990
‘05 J}- 18 B1257.  Cnektpsi nornowenns 10; w 180; 5 Ganx-
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1)4: 12515g Ab initio potential surticcs for ozono dissociation]
in its ground and various clectronically cxeited states., Banichevich,'
As Peverimhoff, S. D.; Grein, ¥ (Univ. Bonn, D-5300 Bonn, Fed.:
Rep. (ie_g.). Chem. Phys. Lett. 1990, 173(1), 1-6 (Eng).!
. Potential-energy curves for five singlet electronic  states of ozone!

‘which correlate” with the first two fragmentation limits 0:(32¢) +

0O@P) and 0:214,) + O(ID) are caled. employing MRD-CI treatmentsi

\ in a Gaussian AO basis. Vertieal and adiabatic transition energies as'

@ /)[amm well as dissocn. enerzies based on a two-dimensional optimized'

o 0) ./ ’ energy surface are presented. ‘The vertical transition moments’
between the di,fl’erent states are also computed. ..

'
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23 B1360.  Monock 03oma B ofaacti 3,3 MKM: Hoao
JKeHHe JHHUA M uuTencusnocti. The 3.3-um bands of ozo:
ne: Line positions and .intensities / Camy-Peyret C.

‘Flaud J. M., Smith M. A. H., Rinsland C. P. //"J. Mol

Spectrosc.— 1990.— 141, Ne I.— C. 134—144.— Aurn
C paspewennem 0,01 em~! nonyuennt MK-¢pypoe-cnektpr
030Ha B obnacTH 3,3 MKM, CBi3aHHBE C NECPEXOAAMII Me-

‘Ay ochosuuiM H (003), (102) 1 (201) xoneGar. ypoBHsMiL

A

X /95’@ NAS

Ananns Bpawar. CTPYKTYpsl NPOBOAMJCS C yuetrom Kopio:
Jucosa B3-BHst I B3-Bust Jlapaunra—JleHHHCOHA H BKJIO-
gan 465 auunit (Imax=47, Kmax=16 aas (003), 330 J,

"HHiE  (Jmax=050, Kmax=4) —paas (102) u 311 aunnii

(Imax=41," Kmax==14) — nas (201)-coctosuuit. [Ipusene- -
HBl MOJICK. NOCTOsINHBIC OGCYKAaeMbIX COCTOSIHIIL. B yacr-
noct (B eM~!): v(003) =3046,882, v,(102) =3083,7024
i vo(201) =3186,4097. Tax:Ke npuBeaeHbl aGC. HHTEHCIB-
HOCTH moJoc 3vo, Vi+2vs H 2vi4v; (B cM~!/Monekya-cm—2
npin 296 K) pasuble coots.: 0,131X10-18, 0,127 X10-19

0,934x10-%, __ T'. B. Yeptnxun
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! 112: 225853m The 3.3-um bands of ozone: line positions and
intensities, Camy-Peyret, C.; Flaud, J. M.; Smith, M. A. H.;
Rinsland, C. P.; Devi, V. Malathy; Plateaux, J. J.; Barbe, A. (Lab.
Phys. Mol. Atmospherique, Univ. P. M. Curie, 75252 Paris, 05 Fr.).!
J. Mol. Spectrosc. 1990, 141(1), 134-44 (Eng). The anal. of
high-resoln. (0.010 c¢m-!) Fourier transform spectra of 160, provided
an extensive set of rotational energy levels Eelon' ing to the (003),’
(102), and (201) vibrational states of this mol. Tﬁese exptl. energy
Jevels were then satisfactorily reproduced with a Hamiltonian taking

exphicitly into sezonnt the various resonances (Coriolis and Darling-=',

:Dennison) atfecting the levels, and precise vibrational energics and’
‘rotational and coupling consts. were detd. In particular, the
following band centers were derived: vo(003) = 3046.0882, 1(102) =
3083.7024, 10(201) = 3186.4097 cm-l.  Also, line intensities were |
measured with an accuracy of about 3% for the strongest lines and'
satisfactorily reproduced with suitable transition moment ope}nlurs
expanded with respect to rotational operators. Finally, an extensive .
list of line positions, intensities, and lower state ener'gy levels was
generated for the 3u3, 11 + 2i3, and 21+ v3 bands of 160, .

1, W3
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/112: 87138d Line paramecters for ozonc hot bands in the

4.8-pm spectral region. Camy-Peyret, Claude; Flaud, Jean Maric;

Rinsland, Curtis P.; Smith, Mary Ann H.: Devi, V. Muiathy;.

Goldman, Aaron (Lab. Phys. Mol. Atmos., Univ. Pierre et Marie

Curie, 75252 Paris, 05 I'r.). J. Mol. Spectrosc. 1990, 139(2), 353--60

(Eng). Line positions, intensitics, and lower state energies were.

) caled. for 9 hol bands of 1Oy in the 4.8-pm spectral region using
2 improved_spectroscopic parameters deduced in recent high-resoln..
y lab. studics. The good quality of the hot-band parameters was
7 verified through comparisons of line-by-line simulations with .
0.005-cm-1-resoln. lab. spectra of ozone. The present work and the'

line parameters caled. previously for the main bands provide a

complete update of ozone spectroscopic patameters in the 4.8-pm

©
e.h:/990, Lk n10
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113: 200405z Line positions and intensitics for the IEE N Y
band of ozone (1503) around 2.7 um. Devi, X Moaiathy; Perrin,
Agnes; Flaud, Jean Marie; Camy-DPeyret, Claude; Rinsland, Curtis
P.; Smith, Mary Ann . (Dep. Phys., Coll. William and Mary,

‘.Williamsbur;. VA 23185 USA). “J. Mol Spectrosc. 1590, 143(2)," .

W= LI

A/ -

381-8,. (Eng). The absorption spectrum of ozone, was recorded
between 3600 and 3900 cm-! at 0.01 cm-! resoln. with a Fourier
transform spcctrometer. The anal. of the spectra has allowed the
first_high-resoln. study of the 2 + 3u3 band of the 1€03 mol. The
exptl. rotational energy levels of the (013) vibrational state were'
easured up to J = 40 and K. = 13 allowing an accurate set of
rotational consts. to be detd. with a Hamiltonian taking into account
the Coriolis resonances with the unobserved (112) vibrational state.
Moreover, 71 line intensities measured with a relative uncertainty of
about 8% were least-squares fitted leading to the detn. of the main:
v2 + 3va transition moment consts. “Finally, a complete list of linep
positions, intensities, and lower state energies was generated for thes

v2+3mand v+ v2+ 23 bands of 160, 0T o

C‘,A./_?,QO/ _{_/_é) v s |
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113: 873i2) The vibrationa! frequencices of ozoune, Lee, Timothy
Jd; o Scuseria, Guatavo E. (Ames es. Cent., NASA, Moitett Fieid,
CA 01035 USA).  J. Chem. Phys. 1990, 93(1), 489-S4 (Ero).
‘The equil. structure and harmonic frequencies of ozone were detd. at
various levels of coupled-cluster theery using large 1-particle basis
sets. The singles and doubles coupled-cluster (CCSD) method, the
recently proposed CCSD(T) mcthc(], and the CCSD'T-1 method were
used. “The largest 1-particle basis scts utilize the at. natural orhital
(ANO) ger.em‘ contraction scheme and contain up through g-type
) ) functions. It is shown thul.h/—typcl functions- are cis,uulr]ntial for

. olitaining quant. accuracy in the cquil. structure snd the harmonic
}) [ZWM frequencies (i.e. 4: 0.003 A and 2: 30 cm=), The CCSD{T) level of

L theory in conjunction with a [4s 3p 2d 17] ANO basis sct is found to
yield an ecquil. peometry and harmonic frequencies in excellent
sgreement with expt. At this level of thcoiv the harmonic
frequencies are wiln) = 1152, wola)t = 717, and withy) = 1057 em-! to
te compared with the exptl. values of 1135, 718, and 1089 cm-1, Tesp.
"I'his success enconraged us to det. the cubic and quartic force consiy.

CA. (990,113, NSO

Y e A



...\ll evaluate the anharmonic cer ¢
\:.--1 icnal frequencies. This level of theory is shown to bs ruite
peod fur the oy H‘.l.u'mml ll")JL“. hut come of the ¢ibic furor consia,

mvoiving ealhba) have larpe :“mr.‘ nwm::-' o uonic cur'..ct.m‘.!
for the asym. stretch

rections to the fundamental,
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Y1B1041. O PA3HHUE IHEPrHA OTKPBLITON M LMKJIHYECKOI'
topm ozona. On the energy separation between the open
and cyclic forms ozone / Lee Timothy J. // Chem. Phys.
Lett.— 1990.— 169, No 6.— C. 529—533.— Anra, .

B pamkax metona cpsazanmbix KJ1aCTepoB B pacuiHpeHHOM
Gasnuce Hatypanbhbix AO, BK.OuaOmeM f- u g-¢-win pac-
CUHTaHA SHEPrHs UHKJIHY. H30Mepa 030Ha cHMMETpHH Dy,
YuuTHBaJH Bce  omHO- 1 ABYKpaTHbe  BO3GyiKpeiis,
TIONpaBKy AJsl yyeTa TPEKPaTHHIX Bo30y:aeuuii. Paccuy-
TAHLL rapMOHHY. KOneGaT. yactoTsl. [To pesyabraTay pacye-
Ta B Gasuce [554p3d2f] pasunua SHEpruit  AE UMKy, H
COTKpHITOro» H3omepa cummerphn Cp, cOCTaBisieT 29,1
KKan/vons. OTMeueHo, 4TO HaiigeHHOe 3HaYeHHe ¢ TOY-
HOCTbIO 0,8 KKas/Moab coBmagaer c npepenom GasucHoro
Habopa Aaf AAHHOTO MeTOga. Yuer SHEPrHH HYJCBHIX KO-
JeGanuit NPHBOAHT K yMeHblueHmio AE Ha 0,4 kxan/Mouap.
ITonyuennoe 3nauyenue AE COOTBETCTBYET HHIKHeil rpaHHue
AEfICTBHT. 3HAYEHHS, T. K. YYeT BBICLINX BO30Y K ACHHIT BHO-
CHT COJbIUHIT BKJAaJ B IHEpriio OTKpHITOro naomepa. Ort-
MeHeHO, 4TO pa3HHUA SHeprHii ABYX H30MepoB Goablue, yey
SHEeprust HCCOLHAUHH OTKPHITOro * H3omepa (26,1 kkan/
IMOJIb) . = H. B. XapueBHukoBa
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115: 103555b On the energy separation between the open and
cyvclic forms of ozone. Lee, Timothy J. (Ames Res. Cent., NASA,
Moffett Field, CA 91035 USA). Chem. Pays. Lett. 19929, 169(6),
529-33 (Enu). The equil. structure of the D form of ozone has
been detd. usinz large at. natural orbitel (ANO) bssis sets in
conjunction with the singles and doublzs coupled-cluster (CCSD)
and CCSD(T) ab initio models of electron correiation. The largest
vne-particle basis sets include gitype functions. In addn., harmonic
vibrationsl frequencies have bzen detd. The results allow a very
accurate detn. of the energy difference (AE) between the open and
cyclic forms of ozone. The highest enerzies decrease AE of 29.1
keelfmol, of which triple excitations contribute 5.8 kcal/mol.
Zero-point vikrational energics decrease AE by 0.4 kcal/mol, yieiding
a final est. of 28.7 kcal/mol. These resulis demonstrate that cyclic
ozone is above the 03(X-A1) — O(2P) + 0:{X3Z,1) dissocn. limit (16.1
keal/mol.).

13 1
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1067. O pasuuue B 9HEPrHsiX OTKPBITON H UHMKJAHUE-
ckoii ¢opm osona. On the energy separation between the
open and cyclic forms of ozone / Lee Timothy J. //
Chem. Phys. Lett.— 1990.— 169, Ne 6.— C. 529—533.—
Awnra. . '

C HcnoJab30BaHHEM HECKOJbKHX METOMOB KBAHTOBOXHM.
pacueTos BLIYHCJEHBl 3HEPrHs, reOMETpHs, rapMOHMY. vac-
TOTH M CHJIOBBIE NOCTOSIHHBIE MOJICKYJBI O30HAa B IIMKJHU.

Dsn-popme 1 B OTKpHTOil C2p-hopme. IWEPTAA  LHKJMY.
‘,[[I ‘/) : ¢opMbl  NpPEBHINIAET SHEPTHIO  OTKPHTOH  (pOpMbl  HA
29,1 KKaJj/Moab. . - Sa M M. B. T.
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11 B1284. Moaocu v5'%0;, 18010180 y 16010180,
Tlonoxenne M HHTeHCHBHOCTH anuuit, The v, bands of,
180,, 1*0'°0"0, and '°0'80'0: Line positions and inten-
sities / Perrin A, Vasserot A.-M, Flaud J.-M., Camy-|
Peyret C, Rinsland C. P., Smith M. A. H., Devi V. M.
{/ J. Mol. Spectrosc.— 1990-— 143, Ne 2.— 'C. 311—317..
— Anra. : s

‘Ha HK-oypse-cnektpomerpe B o6nactn uactor 600—
800 cM—! ¢ paspeiuennem 0,005 cm—! BNepBHE H3MEPEHbI _
Xo/1e6aTe/IbHO-BPAIIAT. CNEKTPHl Tpex H30TONOMEPOB 030Ha,
2204_(I), '*0'080 (II) 1 160180180 (I1I). Ananus HK-
A2HHBIX BHIOJHEH 'C HCMOJb30BaHHEM TaMHJbTOHHaHA YoOT-
COHa ‘B "A-DellyKuHH H H3BecTHHIX MB-ZaHHEIX s OCHOB-
HOro xoJeGartensHoro cocroanus, Huas I, 11 u 1, coots.,
OMpefleJIEHH  LEHTPH  ‘ToJIOCH vy 661, 492479 (57),
668,084958(120) u 677,5038238(810) cM-! a Takxke
BpPAILAT. NOCTOSTHHEE, NOCTOSIHHBIE LIEHTPOGEKHOro HCeKaxKe-
HHs B cocroanusx (000) u (010). U3 MK-gauumx o 'a6e.
HHTEHCHBHOCTAM JIHHUIL ONpeJeJeHbl ‘ONePaTOPH MOMEHTOB'
nepexoia nosocs vo. Jas I, 11 u 111, coots., mosusie HH-
TEHCHBHOCTH MOJIOC V2 NpH T-Pe 296 K pasuwr 0,593-10-18,
0,602-10—'® y 0,600.110-18 cM~!/(mMonb-cM—2). C. H. Mypaun
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-y 112:87137¢ The 2i2 + v3 and 2i2 + 1 bands of ozene (1503) at!

3 4.1 pm: line positions and intensitics. Rinsland, Curtis P.;

Smith, Mary Ann H.; Devi, V. Malathy; Flaud, Jean Marie;:

Camy-Peyret, Claude (Langley Res. Cent.,, NASA, Hamptony VA'

23665-5225 USA). J. Mol. Spectrose. 1496, 139(2), 343-32 (Eng).'

Fourier transform spectra of Oz was recorded in the 4.1-um region at'

a resoln. of 0.010 em-, allowing the st high-resoln. study of the 2vs

+ va and 2vz + vi hands of the 1603 mol. The exptl. rotational energy.

levels of the (021) and (120) vibrational states were reproduced

satisfactorily with a Hamiitonian that takes explicitly into account

. the Coriolis resonance affecting the levels, and a precise set of

24 ; Ll vibrational encrgies and rotational and coupling consts. was detd. In
é ] particular, the band centers #4(021) = 2407.9345 cm-1 and #0(120) =,
2486.5766 cm-! were obtained. Morcover, the transition moment'

consts. of the 2w + va and 23 + 1 bands were derived from 2 fit of,

'46 measured line intensities. From these parameters, a complete list

‘of line positions, intensitics, and lower state energies was generated

ifor the 2 bands. In addn., the results for the (021) and (120) states

‘obtained in this work were combined with previous results for the

(010) state to generate # complete list of line positions, intensities,

and lower state energios for the 22 4 ra-v2 and 2u2 + p-1r2 hot bands’

A,/gg@l /11,) of 1803 in the 5.7-um cpectral region. The good quality of the new!
C ¢ 7 47- and 57-um line lists was verified through comparisons of
A/ [O . measured lab. spectra with corresponding simulations. i
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113: 200496c Emission from ozone cxcited electronic states.
" Shi, Jichun; Barker, John R. (Dep. Atmospheric, Oceanic Space'
Sci., Univ. Michigan, Ann Arbor, MI 48109-2143 USA). J. Phys.
Chem. 1990, 94(22), 8390-3 (Eng). Time-resolved IR fluorescence’
was obsd. following the laser photolysis.of small amts. of O3 dild. in;
“up to 1000 torr of O Besides the 9.6- and 4.7-pm bands, which are!
well-known, three new emissions were obsd. near ~1.9, 2.1-2.7, and.
Wm /{%M ~3.4 pm. The 1.9-um band originates from an unknown electronic
state, Qa(B), which is produced through quenching of O3(1B2) by O, or!
Xe during O3 photolysis in the Hartley band.. The.otheriemission’
/Le wa%/ “bands originate from the O + C2 recombination reaction, and theirl
kinctics are complex, indicating the formation and subsequenti
. collisional cascade of excited Cs intermediates. '
L

c. A /990, _{g/ A/X,ﬁ/‘



( 112: 65674y The 3.6-um region of ozone: line positions and
intensities. Smith, M. A. H,; Rinsland, C. P.; Devi, V. Muiathy;
Flaud, J. M.; Camy-Peyret, C. (Langley Res. Cent.,, NASA,

. Hampton, VA 23665-5225 USA). J. Mol. Spectrosc. 1990, 139(1),
171-81 (Eng). Fourier IR spectra of O were recorded ~3.6 um at a
resoln. of 0.01 cm-1. Anzal. of the 3 bands v2 -+ 213, 1 + 12 + 13, and

.2r1 + vz led to an extensive and precise set of exptl. rotational energy
levels for the triad of interacting vibrational states (012), (111), (210)."'
Taking into account explicitly the Coriolis-type interactions between

-the rotational levels of (012) and (111) and (210) and the Darling-Dennison,
interaction between the levels of (012) and (210), it was possible to

l{ ~/) . reproduce all of the exptl. encrgy levels. A precise set of vibrational
encrgies rotational and coupling consts. was obtained. The following
band centers (in. cm-) were derived: 1(012) = 2726.1066, #(111) =1
2785.2491, 1(210) = 2386.1781. There were 190 line intensitics
‘measured [rom which precise transition moment consts. for the 3,
bands were detd. A complete list of line positions, intensities, and'
lower state energy evels were generated for the s + 2u3, v+ 12 4 13,

and 2¢1 + o2 bands of 1€03. .

e 41990 1, nE
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¢ 114: 30472v An intersection seam between the ground state of
‘ozone and an excited state of like symmetry. Xantkeas, S,
"Elbert, S. T.; Ruedenberg, K. (Dep. Chem., Iowa State Univ., Ames, |
1A 50011 USA). J. Chem. Phys. 1990, 93(10), 7519-21 (Eng). |
For the O3 mol., the potential-energy surface (PES) of the ground'
state in Ca symmetry was found to intersect the PES of ar excited |
state ('Ar) with C2 symmetry at an apex angle of 83.1367 and a.
bond length (of the 2 identical bonds) of 1.1756 A. Tkere is a
I-dimensional intersection seam of the 2 PES's extencing into C,.
symmetry (i.e., for nonisosceles geometries). This seam traverses the'
coordinate plane assocd. with Ca. symmetry in the detd. intzrsection
point. The PES's were obtaired from state-averaged MC-SCF.
calens. in the full valence space. - . . e .
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=11 1178, Jlunus  nepecedenHss [MOTEHUHAJBHBIX MO-
nepxnocmu] OCHOBHOTO M BO30GYXX/JCHHOTO  COCTOSTHHH
o30oHa TOM xe cHmmeTpHH. An intersection seam between

- the ground state of ozone and an excited state of like'

Al )

symmetry / Xantheas S., Elbert S. T., Ruedenberg K. //,
J. Chem. Phys.— 1990—- 93, Ne 10— C. 7519—7521.—!
Aura. g

ITokasano, uto B Moncxy.ne O; peanuayercss cHTyaluis,.
naBHO olcyxjaacmasi B mncpa‘ryﬁél, KOrla HMeeT MeCTo'
TOYHOE IepeceyeHHE MABYX IMOTEHU. MOBEPXHOCTCHl ORHHA»
KOBOI1 CHMMeTpHH. Pacuer caenan MeETOAOM MHOrOKOH(H-
rypalHoOHHIOro  CaMOCOIMIaCOBAaHHOIO MoJsl, YCpeAHeHUOro:
no cocrosnuaM. IlonyuyeHo, uto B cuMMerTpHH Cay, €OOT-
BCTCTBYIOIWEll CHMMCTPHH  OCHOBHOTO' COCTOSIHHSI 030Ha,

B maockoctH (R, @), rac R — anxHa ORHHAKOBHIX CBsi3ell,

ch. /991, N1/

a ('D—-—yro.n Me2KAY HHMH, HMCEETCA TOYCYHOC ncpeceqelme
NOTEHL[. MOBCPXHOCTH 3TOr0 OCHOBHOIO COCTOSIHHS XlAl
B035y}K110HHbl\( COCTOSIHHCM IA], ~ KOTOpoe nepexoAHT B



OLHOMCPHYIO JIHHHIO  MEPECeyCHHst B _HepaBHOGeApeHHOM
reoMerpyn, T. ¢. B cuMMmerpun Cs. Ilepeceuenne mmeer,
MeCTO B Touke R+=1,4756 A, O+=283,1860° B6.113H TOYKH
BCPWHIBL NOTEHU. 6apbepa, COOTGETCTBYIOLIETO TOYKE Me-
pexoia MexX1y OTKPHTHBIM H KOJbLUEBHIM COCTOSIHIEM 030HA
(R*=1,438 A, 0*=83,57°) ua nosepxnoctn X'A,. IBe
NCPECCKAIOMIHXCSl MOTEHWU.  MOTCPXHOCTH  PacMoJOXCHH
oyeHb GMH3KO HAa HEKOTOPOM PacCTOSIHHH BJOJb BEpUIHHH |
Gapbepa OTKPLITOrO H KOJbLCBOTO  030HA C SHEPreTHY.
3a30pOM MeXAY TOYKOI MepeceucHHst M TOUKONl mepexola:
AByx cocrostuuit B 0,9 Xaprpn. ~  ° U, M. C.

LOTHE.
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116: 28413z The lowest excited 'A: and !B, states of ozone:'
two conical intersections and their impact on photodissociation.
Braunstein, M.; Hay, P. J.; Martin, R. L.; Pack, R. T. (Theor.
Div., Los Alamos Natl. Lab., Los Alamos, NM 87545 USA). J. Chem.
Phys. 1991, 95(11), 8239-47 (Eng). Results are given of ab initio
configuration-interaction calens. on the lowest excited 1Az and 1B,
states of ozone near their Cy min. and also at several nearby Cs

e metries, where these two states becomes the lowest 1A" states." In

2 symmetry these two states have a seam intersection very near the
1B; min. which becomes a conical intersection for small distortions to
C, geometries. The influence of this intersection on the Wulf and
Chappuis bands of ozone is discussed and a new interpretation of
these bands is presented. The existence of a second conical

) intersection involving these same two states is shown for D
Wsymmetries, where they become degenerute components of a 1E"
state.

) &

C.A. 1998, 16 Y




" "16 B1039. Husume B03GyxacHubie cocrosthus 'A; M
3 1B, 030ma: ABa KOHHUCCKMX MNepeceucHHsi M MX BJHsHHE
na doroarccounanmo. The lowest excited 'A, and 'B;
states of ozone: Two conical intersections and their im-’
pact on photodissociation / Braunstein M., Hay P. J,
Martin R. L., Pack R. T. // J. Chem. Phys.— 1991.—
95, No 11.— C. 8239—8247.— Amnra.

MeTos0M KOHpHTypal. B3aWMOICHCTBHS C YUCTOM OAHO-

KPATHBIX Il ABYKPATHLIX BO30YXKACHHIl N0 OTHOIICHHIO C He-

CKOJBKHM HCXOJAHLIM KOH(DHTYpalHaM 'pAacCYHTAHbl TOTEH-

uHaJbHGle MOBepXHOCTH cocrosiuil 'A; u 'B; Moaexkyan

. Q; BG6an3n nx MuHuMyMa cumverpun Cgo. HMenoabsosan
/a\/] “Ga31C CrpyNMHPOBAHHBIX TayCCOBLIX (-LHil [3s2pld]. Op-i
¢ Gutaan ‘nosyuensl Muoroxondurypau.. merogom CCIL. Hait-.
ZeHo, yTo B paMkax cuMmMerphi Cp, HMeEET MECTO mepece-

yeHHE PaccMaTpHBAEMbIX COCTOSIHHII, CTAHOBSIEECs KOHH-

4eCKHM MpH MajblX HCKAKeHHsx reoMetpuu cummerpun Ci.

OGcysxaeHo BJHAHHE nepeceyeHust Ha mnoJocy Byabpa—

Yannyuca (10000—22000 cm~'); nmpeasnoxkeHo Hosoe OT-

Hecenue 3Toil moJockl. [lokazaHo cylleCTBOBaHHE TaKikKe

x /ggi/ /V‘ /6 )l?TOpOI‘O KOHHUY. nepeceqéﬂuﬂ CHMMETPHH ,AD.M}'\. e
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HO 12608h Tunable far (nfrared apeciroscopy of 10y ozone,
De Natale, I"; Di Lounrdo, (. Fusina, L Ingusclo, M. Prevedelli,
M (lur Tab, Nonlinear Spectroac., 1-60120 t"lurvnco‘. Italy), Proe,
SPLE Int Soe Opt o Eng. 1991, 10T8(Cont, Dig, ~ Int. Conf,
Infrared Millimeter Waven, 1901), 48 - (Eng), Sixly pure rotational
Imes of Oy were oleal in the spectrnl reglon 1.5-4.1 ‘I'Hz with
Doppler imited eenoln, and very high aceurncy (~00 Kllx), An
mproved net of mol and centritugal distortion consts, were obtained
which reproduce the 1126 tranmition frequencies within their aba,
error.  In particular, the observation of high J and high K,
tranmtions allowed (o improve the accuracy of the high power

/U’f//’w:zﬁ/f/?r centrifugal distortion conats,

C. A, 1994, 1t6, MR
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S /1991
7 145, He 3amKHyTas M uUMKJAHYECKast npOTOHHPO-
pannbie (OPMBLI 030HA: THNEPMNOBEPXHOCTh MOTECHUHABHOI:
auepruu ocnosHoro cocrtoauns. Open-chain  and cyclic
srotonated ozone: The ground-state  potential-energy’
Eypersurface/Meredith Cynthia, Quelch Geoffrey E.,
Schaefer Henry F. (III) / J. Amer. Chem. Soc.— 1991.—'
113, Ne 4.— C. 1186—1193.— Aura.
C ncnosb3oBannem aBoitHoro skcmouenu. Gasmca Xy-
3unart—Jlauuunra, A0NO:NCHIOrO NOAAPH3YIOWHMH  (-1H-

sAMH ¢ a4(0)=0,85, ap(H)=0,75, nposeaeHs HcaMm-
PHY. pacyeThl paBHOBCCHONI  TCOMETPHH M 3JCKTPOHHOTO
CTpPOeHHST NPOTONHPOBaKHbIX (opm o3ona Oz ¢ ciMMerpu-!
eit Vo u Dyp. o cTaumoHapHblX TOYCK B rapMoHHy,
NpHOIHAKCHHI BBIMHCJACHBL YAacTOTH KoJeGauuit. AGe. Mu-
miMyM sneprun HOz+  cooTBercTByeT  mpoTonHpoBamiio
Kpaiinero kuciaopoaa osomna: (C,)-Tpancusomep. CooTser-'
‘CTBYIOULHIT UICH30MED JICKHT Ha 3,6 KKaa/MOJb BHILIE MO -
aHeprud. Jas uayyenus nyteil NPOTOHHPOBAHHS HCMOJb-,
30BaHa TCOpHS FpanuyublX opGuTaseil. JTH AaHHbIC . CO-,

nocTaB/eHbl € AAHHBIMH N0 H303JCKTPOHHBIM MOJIEKYJaM
FNO,, FON. : II. B. ¢.



s

Minyaev, R." (Inst. Fiz.~Org. Khim., Rost.

: : Strukt. Khim. 1991, -32(6), .15-20 (Russ).
, o caled.” of potential eurface of O3 (Dyn symm
Mmg/‘{ljl /Z/, intrcduced of the min.—energy gradient line which ¢

/

gg/

116: 136605x Structure of the adiabatic surface of the potential

energy of the ‘ground electronic state of. ozone molecule.
ov-on-Don, USSR). '

The gradient lines are
. The concept is
oincides partially
shown

7, with the min.—energy reaction path. . The domain structure is
KQ/”/MH&C/]L/ of the potential energy furface of Os. "~ - = .- - o5

C.A. 1G9, 1€,y /¢
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5J186. CTpyKTypa anHaGaTHYecKOii NOBEPXHOCTH NoO-
TEHUHAJAbHON SHEPrHH OCHOBHOTO 3JIEKTPOHHOrO COCTOSIHMS,
Monexkyas o3ona / Munses P. M. // JK. ctpyktyp. Xu-
MuH.— 1991.— 32, Ne 6.— C. 15—20

B HOpM. KOOpAMHATaX LHKJAHY. opMbt Dan MOJCKyJan
o30Ha ¢ nomoumbio Meroga MUIIAII/3 BhuHc/ICHH H nO-
CTPOGHB TpajHEHTHbie JHHHH HAa TNOBEPXHOCTH  MOTCHL.

’

3HEpPrHH . Bmenmeno noHsTHe MHHHMAaJbHO-3HEpreTHyec-
3HEp

KOit rpanuemuoi'i JIHHHH, KOTOpass Ha pas3JHYHBIX Yy4acT-

Kax coBnajaer ¢ MHHHMAaJbHO-3HEpPreTHY. NMyTeM peakuHH.

ITokasano aoMeHHOE CTpPOEHHe MOBEPXHOCTH MOTEHIl. 3Hep-
run O : .




Al /] -

/99)

8B1013. ° Crpykrypa ~ apmaGaThnueckoii n'onepx’uocn'tj
MOTEHUHANLHON IHEPIHH OCHOBHOTO 3JEKTPOHHOTO COCTOSI-

JHHAL MOJeKyabl o30Ha [ Munsies P. M.

/I XK. crpykryp. .

XHMHH.— 1991.— 32, Ne 6.— C. 15—200.— Pyc

B HOpMAaJIbHLIX KOOPAHHATAX LHKJHY,

D3, dopmbr  Mo-

JICKYJIL 03012 ¢ momoublo Meroga MIND 0/3 BHIYHCJIC-!

HLl H IOCTPOCHHBI TPajHCHTHEIE JHHHH Ha
TeHUHaJbHOIt sueprun Os;. Beeseno noms

TIOBCPXHOCTH IMO-;
THC MHHHMAaJbIO-!

3HEePreTHY. rpagHeHTHSI THHIH (M3IVI), k-pas na pas-!

JIHYHBIX Y4acTKaX COBMajaeT ¢ Mnumiaano-auepremu.:

nyrem p-uun (M3IIP). Hoxasa‘no JlOMeHHOE  cTpoeHe
3 0; it = :
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' 115:169357a The 2.5-um bands of ozore: line positicns and|
intensitics. Perrin, A; Vasserot, A. M.; Flaud, J. M.; Camy-Peyret,|
: C.; Devi, V. Malathy; Smith, M. A. H,; Rinsland, C. P.; Barbe, A;;:
Bouazza, S.; Plateaux, J. J. (Lab. Phys. Mol. Appl.,, Univ. Pierre et!
Marie Curie, 75252 Paris, Fr.). J. Mol. Spectrosc. 1991, 149(2),:

©+519-29 (Eng). A study of high-resoln. (0.010 cm-!) Fourier;

transform absorption spectra of 1603 around 4020 cm-! was performed |

‘leading to the Ist extensive anal. of the » + 3v3 band of this mol.

and the first observation of weaker lines from its 4r3 and 31 + 12

' bands. Then the rotational energy levels of the (103), (004), and
é/,/} . (310) vibrational states of ozone were satisfactorily reproduced using’
L -a Hamiltonian matrix which takes explicitly into account the ozone’
classical Coriolis interaction between (103) += (004) together with the

unusual Coriolis-type (103) <= (310) and Fermi-type (310) = (004)

interactions. In these conditions precise vibrational band centers and;

rotational and coupling consts. were obtained. Also, about 130 line

intensities were measured with an accuracy of about 3% and!

.satisfactorily reproduced leading to the detn. of the v + 3v3 and 3w

+ »3 vibrational transition moment consts. Finally, a complete list of

line positions, intensities, and lower state energies was generated for,

the v1 + 3ea, 43, and 3r + 2 bands of 1€0;. e 7 :

eA19G), 1S 0l6 =
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23 B1068]  Pacuer merdhon €aMOoCOr.1acoBaninore” riods,
B TMOMNOM AKTHBIIOM MPOCTPANCTBE MOBEPXHOCTEi, NOTEH-|
UHANBHOIT 9HEPrHH, (YHKUMIl AMMOJBHOTO — MOMeHTa i
cnexTpockonnueckiux nocrosunbix Oz, CF,, NO,~ u NF+.
Complete active space self-consistent field potential cner-
gy surfaces, dipole moment functions, and spectroscopic
properties of O, CF,;, NO,—, and NF,+ [ K. A. Peterson,
R. C. Mayrhofer, E. L. Sibert III, R. C. Woods // J. Chem.
Phys.— 1991.— 94, Ne I.— C. 414—430.— Anrn.

Muorokongurypaunonnsist Metoaom CCIT B nosnom ak-
THBHOM MPOCTPANCTBE paccyntanbt noamsie [1B notenumanp-
HOIt SHCPTHH ¥ JINOLHOTO MOMEHTA H303JEKTPOHHBIX MO-

-aeky1 Qs CFy, NO,~ n NF»*. Hcnosbsosan Gaznc crpyn-,
NHp. TaycCOBCKUX Wi (11s7p2d)/[7s4p2d], nonoancuubij

B cayyae NOp~ naGopoM anddysunix ¢-unit s u p THOa.:
Onpeneniensl anrapMOHHY. CHCKTPOCKOMHY, TIOCTOSIHHLIE |
KoseGar. yposhu sueprun. Ilpeackasan Bpamar. u kose-
Gar. cnektp NO,~ u NFy*. Paccuntamsr MaTpuunbie sne--
MERTL! JHMOJBLHOMO MOMEHTA 1 ONpeaCJeHm BCPOSITHOCTH
¥eaebat. nepexonos. BuGa. 96. _»M_Ar.“{&_._(:’g_@g}_lon



o 35865 Y

f~9 [192. Pacuer TOBepXHOCTEil MOTEHUMAJBLHON IHCPTHH,
GYHKUMIT AHMOJNBHBIX MOMEHTOB M CMCKTPOCKOMHYECKHX Xa- ~

-paktepuctuk O, CF;, NO;~ n. NFot meromom camocoraa-

COBAHHOro noass B MOJEJNH INOJHOr0 aKTHBHOIO npocrpan—‘
ctpa. Complete active space self-consistent field poten-
tial energy surfaces, dipole moment functions, and
spectroscopic: properties of Os, CF3, NO;~, and NFs+ / Pe-
terson Kirk A., Mayrhofer Rudolph C., Sibert Edwin L.,




~

Woods R. Claude // J. Chem. Phys.— 1991.— 94, Ne 1.
'— C. 414—430.— Aur.a.

© Hesmnupuucckum metozom CCII MO JIKAQ B 6asnce.
rayccoeix ¢-unit 1157p2d/7s4p2d ¢ yuerom KOppeJIsiuH |
S/ICKTPOIIOB B MOAEJH IOJNHOrO aKTHBHOTO NpOCTPAaHCTBA
HCC/IC0BAHO  3JICKTPOHHOE CcTpoenne O (), CFy (1),
NO;= (II) u NFs+ (1V). PaccuntansrTosepxtocTit no-
TCHL. SHEPrHH, TitH~AHNONBILIX MOMCHTOB, CNEeKTPOCKO-

iy, nocrosnubé. Has I u 11 pabnopechas reoMeTpHst co-
raacyercs ¢ skenepu™. panusimu, Oas 1 u IV aanubt essi-

'3Cil M BaJICHTHBIC YIVIBI HafiACHDLI paBubiMu 1,260 1 1,242 A ¢

u 16,5 u 108,0°. Anurapmonny. CIeKTPOCKOMHY. MOCTOSH- |

HbIC H KoJebaTesbHble YPOBHH 3HEprHH PacCYHTaHbl Ha !

'OCHOBANHH MOCTPOCHHBIX aHAJHTHY. (-UHIl OTEHI. SHEPLHH.
s o B. JI. JleGenes



114: 129588z Clianlete active space scif-consietent field potential,

energy surfaces, dipole moment functions, and rpectroscopic!

R properties of ozone, difluoromethylene, nitrite, and difluoro=
aminylium. Peterson, Kirk A.; Mayrhofer, Rudolph C.; Sibert,

Edwin L., III; Woods, R. Claude (Dep. Chem., Univ. Wizconzin, !

Madison, WI 53706 USA). J. Chem. Phys. 1991, 94(1), 414-30"

(Eng). Three-dimensicnal potential energy and dipole moment

surfaces have been caled. for the 24 electrons triatomics Oz, CFy,!

NGz, and NFa* using complete active space SCF wave functions|

(CASSCF) and a besis sct of 87 (99 for NO2-) contracted Geussian-type.

orbitals (cG'T'Os). ‘The anal. potential energy functions (PEFs) have -

"been used in perturbation and variational calens. of anharmonic

Ay in 2/ spectroscopic consts. and vibrational energy levels. The results for
/ﬂ[/Wﬁ 03 and CF2 are compared to the available exptl. data, and predictions

/7 o35 863 /1 94/
3

}(, *of !ahe}romtional 'nnd vibrlationul sp_cctmrtl)f I\'Oz‘lnnd NI+ hav}': "\)chn
7 2 7 made by comparison to these species. The equil. geometries of NOy-
LW?MW and NF2+ are predicted to be re = 1.260 A, 0. = 116.5° and r. = 1.242
A, 0. = 108.0° resp. The fundamental vibrational frequencies

/\ (r1,02,3) and abs. band intensities (at 300 K) of these two lons are

fg predicted to be 1286 cm-1/31 c¢cm-2 atm-!, 782 cm-1/13 c¢m-2 atm-,

1232 cm-1/2900 cra-2 atra-! (NOz) and 1272 cm-1/181 cm-2 atm-1, 711

N . cm-1/25 cm-2 atm-1, 1210 cm-1/1230 cm-2 atm-! (NFy+), Band

. A /jg// // intensities for aeveral low-lying vibrational transitions have heen
(/: n: ) —

{j caled. for all four species from the CASSCF dipole moment
N /‘7, HC‘ *functions, and comparisons to expt. have been made for O3 and CJy, .
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“ 115: 169355y The »2 bands of ozone (15017010 and 1€Q1¢0170);
line positions and intensitics. Rinsland, C. P;; Smith, M. A, H.;_
Devi, V. Malathy; Perrin, A; Flaud, J. M;; Camy-Peyret, C.

(Langley Res. Cent.,, NASA, Hampton, VA 23665-5225 USA). J..
Mal Spectrosc. 1991, 149(2), 474-80 (Eng). Using a 0.005-cm-1!
rezoln. Fourier transform spectrun: of 170-cariched ozone, the first’
cxlensive anal. of the vz bande of the 2 isatopic species 1€017010 a5d

1510 0 waa performed.  Tor each isotopic species, the IR
vibration-rotation energies obtained from this ;
> microwave transitions in the greun:

el teserher with ths
state were reprosiveed:
. their exptl. uncertaintics using a Watcon A-type Hamiltozizn.!
The hend centers »2(1¢01701¢0) = 637.07934 cm-1 and »2(16015017Q) =

/([' ‘/)' 692.43473 cm-! were obtained as well as precise rotational and

> centrifugal distortion consts. for both the ground state and the first

vibrational state (010) of these 2 isotopic species. In addn.,
appropriate expansions of the transformed transition moment
operators of the 2 vz bands were used to generate a complete list of
line positions, intensities, and lower state energy levels for the
160178l60_a_r1‘d 1€01€0170 isotopic species. et e

e /991, 1S, V16

H
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f 116: 2441'01p' High resolution spéétroscopy of ozone. Thiebeant.

C.; Courtois, D.; Delahairue, A.; Mouanda, J. C. (Lab. Phys. M.
CNRS. F-51062 Reims, Fr.).

J. Phys. IV 1991, 1(C7, Int. Con!

R Laser M2P, 2nd, 1991), C7/447-C7/449 (Eng). - A ten micron lees

ZMI{Z/ -~ heterodyne spectrometer was developed for the purpose of investicat:~g

the frequency, intensity, and lineshape of some ozone lines. 1i.. -

s 2 0 resoln. spectra of ozone were recorded and compared with availa: ¢
[L{[’ﬁ/ v data. )

I affigunaipin S

C. 4. 1974, 116, nLY |
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115: 79292 Potential energy surfaccs of ozone. I. Xantheas,,

Sotiris S.; Atchity, Gregory J.; Elbert, Stephen T.; Ruedenberg, .

Klsus (Ames Lab., USDOE, Ames, IA 5C011 USA). J. Chem. Phys.

1991, 94(12, Pt. 1), 8054-69 (Eng). The cross section through the

ground-state potential energy surface of ozone which contains the

open min., ring min., and the ring-opening reaction path,'

}m:ll'ud}ng the ring—tl)penir}g tmnsitic;? state, is rc_lelt]d. lthrouuhi

21/ - valence-space multiconfiguration self-consistent-field calcns. At
/W/)Zé/‘“} 4 M a point on the ridge sepg. the open-structure basin from the
. ring-structuse basin in C, symmetry, very close to the transition

Z %5’ («/ /%L state, the ~state surface connects with the lowest excited state
J g surface of the same symmetry (1A;). This point is part of an
intersection seam between these two 1A' surfaces in C, symmetry.:

2 2 A - et
f 0 bﬂ/’éﬁ/w -The upper state has its equil. structure very close to the transition

state of the lower state.. The quant. data of all crit. points are calcd.

V) In addn., a ground-state potential energy surface cross section

[(’ ﬁ v M = describing the detachment of an oxygen atom is detd. For several
" other states, C2, constrained and bond-length-optimized energy,

Co /i , R

curves E(¢) sre also renorted.
e 199115, w 8
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/ 114: 235401t A benchmark coupled—cluster single, double, and®

triple excitation (CCSDT) study of the structure and harmonic

vibrational frequencics of the ozone molecule. Watts, John D.;

Stanton, John F.; Bartlett, Rodney J. (Dep. Chem., Univ. Florida,.

Gainesville, FL 32611-2085 USA). Chem. Phys. Lett. 1851,

178(5-6), " 471-4 (Eng). We report a benchmark calen. of the

structure and harmonic vibrational frequencies of the ozone mol.

using the full coupled-cluster single, double, and triple excitation

r model (CCSDT) with a DZP basis set. The results offer a definitive
). ) ref. for assessing the accuracy of methods which approx. the effects
} /ﬂfﬂ/‘/{ of the T cluster operator. For the bending and sym. stretching
& ) /T fre uencies, CCSD(T), CCSDT-2, and CCSDT-3 all give results close’
to CCSDT. For the asym. stretching frequency, however, the values

predictéd by the CCSD(T) and CCSDT-2 models are resp. about 100

cm-! lower and higher then the CCSDT value, while the CCSDT-3

value exceeds the CCSDT value by 41 cm-l. It is suggested that

effeéts of connected quadruple excitations (Ti) and higher cluster

operators may have a significant cffect on the asym. stretching

A1 NN
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17 B1133. 3tanonHoe Mccael0OBaHHe CTPYKTYpul M
rapMOHHYCCKHX 4YACTOT KoJaeOamuit MOJEKyJbl o30Ha MCTO-.
JOM CBSI3AHHBIX KJACTEPOB C YYETOM OMHO-, ABYX- H Tpex-
kpatiblx Bo3Gyxpenuit (CKOJT). A benchmark coupled-
cluster single, double, and triple excitation (CCSDT)'
‘study of the structure and harmonic vibrational frequen-
‘cies of the ozone molecule / Watts John D., Stanton:
John F., Bartlett Rodney J. // Chem. Phys. Lett.—
1991.— 178, Ne 5—6.— C. 471—474.— Aura. :

B aByxsxcnonentioM Gasice ¢ moaspusau. AO paccun-
TaHBl TeOMETPHY. MapaMeTpsl H rapMONHY. YacTOTH KoJe-
Ganuit mojekyanl O NpH pasiHyHbIX BapHaHTax Y4deTa
TPeXKDATHBIX BO3GYyskA€liil (B aonosHenue K- OAHO- M
JBYKpaTHEIM) B NPHOMDKCHHH CBA3aHNBIX KuacTepos. OT:
MeucHo, uTo MoJekysaa Oz fBISCTCA AOCTATOYHO CJIOXKHBIM
06BEKTOM Js1 He3IMMHPHY. KOPPCJsill. NMOAXOAOB: B HCK-PbIX
BapHaNTaX HenpaBHJblO MNPEACKa3biBaeTCs MNOPSAOK  ua
CTOT CHMM. H_@HTHCHM. KoJeGalHii HJAH Aa)<e NOJyyaloTcs




_MHHMbIC 4acToTH. HecMOTpPs Ha OUCBILANYIO  HEMOJHOTY
'Gasnca mosiyuyeHHEIC B BapHaNTE MOJHOrO yuyeTa TpPexKpar;
HBIX BO36Yyxaennit -X-ku Mojexyast Oz xopowo  corJa.
"CYIOTCS C SKCHCPHM. ‘JAHUBIMH (NpPHBElCHB B CKOOKax):
‘R.=1,286 A (1,272), Q.=116,7° (116,8), w;=1141 cm~!
(1135), ©,=705 (716) w3=1077 (1089). OrMeueHo,
yTo HanGoJbluee BJHSAHHC OKa3bIBAIOT BHICUIHE NOMPABKH
'MeTo/a CBSI3aHILIX KJAacTEepOB 1ia- YacTOTY AaHTHCHMM. KO-
‘nebanist . ) o A. B. Heuymn

({OBHIL,
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] " 12 186.  Mosepxiocty NOTCHUHANLHOMN - 3HEPIHH 030~
na. L. Potential energy surfaces of ozone, I / Xanthe-
as S. S, Atchity G. J., Elbert S. T., Ruadenberg K. //:
J. Chem. Phys.— 1991.— 94, e 12, Pt 1.— C. "8054—:
8064.— Anra. ' :

Hesmmupuyeckum metonoym MK CCII (monnoe koudury-
Pall. TIPOCTPAHCTBO A1 BAJNEHTHHIX OpGHTaJCiT) B Gasice
TayCCOBHIX (h-UHil C BKJIOYCHHEM MOJSPH3ALHOHHLIX (-unit
HCC/ICAOBaHA MNOBEPXHOCTb MOTEHI.- sHeprHH O; B oCHOB-
HOM cocTosimH. Haitnenst u oxapakrepusobaiir MHHHMY-

J[[ ‘/] MLEI, OTDCHAIOUIHE LUHKIHYCCKON H AUHKAHY. CTPYKTypau, .
MyTH PAa3MHKAaHHS UHKAAa H. gHCcouHauuH Ha O,+0
O2+1/2 O,. OGnapyskeno, uto BOAH3I NMepexoaHoro co--
CTOANSA OT LHKJIHYECKONl K aUHKJHY. CTPYKType mnoBepx-
HOCTb CB513aHAa C MOBEPXHOCTbIO BO3GYKAEHHOTO COCTOS-
Hia Toif ke cHMMeTpHH. TaKiKe pacCUHTaHW cedcHHs mo-
BEPXHOCTH X1 OCHOBHOTO COCTOSIHHSI, OTBeYalowiie np-
aunanuio atoma O, .

hioogmin =
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j 7 71125, KeuurerHmie 3REKTPOHMLIC COCTOSHMS B CREXTPO-

‘ ckonuM oscHa. Quintet electronic states in the spectroscopy

of ozone / Banichevich A. Peyerimhoff S. D. Grein F. //

.Chem. Phys. Lett. .— 1992 .— 195 , Ne 5—6 .— C.i

459—468 .— Awnrn. - |

. Heamnupuueckum metogom CCM MO JIKAO B 6asuce!

10s6p1d/ésdpld c pononHutensHon s-ch-umen mexpy Kax-,

poi napoi atomos O c y4yeToM KOHGUrypauuMoHHOro B3au-;

MOAENCTBUA  MCCNEAOBAHO 3NEKTPOHHOE CTpoeHue Qi 8

KBMHTETHbIX 3JNEKTPOHHbIX cocTtosHuax. [lpuBegeHsl NoOTEHUM-

anbHble KPUBbIC, JHEPruM MOHM3aUMKH, OBCYMAEHbI MexaHu3-'

V(Z/, © Mbl p,uccoquauuu Ha O,+0O. O6HapyxeHO, 4YTO COCTOSHMS,
1 SA”, 1 SA’ u 2 5A' SBRAIOTCA OTTanKMBaTENbHLIMM 1

AMCCOUMMPYIOT  Ha O(°P,) + O,(X°Z,), a 6Gonee BbicOKONEM)a-'

wue 2°A”, 3°A” u 3 °A' sensiorcs cnaSo CBA3AHHLIMU 1

"Auccouuupykor na O(P,)+O,(A%A,). Ha ocHosaHuu nony-

YEHHbIX pPe3ynbTaTos ogcymgeua ¢oTOoXxMmMHs O30Ha B ar-\

'mocdepe. - . ST T e s
b, 1993 7 | |
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" 5B1157. AnnHHoBoNnHoBas MWH(ppPaKpacHas cneKTpo-
CKOMMA C nepecTpauBaeMbiM na3epom o3oHa '°O;. Tunab-
le far infrared spectroscopy of '*O; ozone /Bellini” M., De
Natale P., De Lonardo G., Fusina L., Inguscio M., Preve-
delli M. //). Mol. Spectrosc. .—1992 .—452 N 1 .—C.
256—259 .—Awnrn. :

C MCNONb30BAHWEM MMKPOBONHOBOM TEXHWMKM, C BbICOKOM
TOYHOCTBIO HM3MepeHbl 63 BpawaTt. NMHUM MONEKyNbl O30HA'
B obnactu 1,5—4,1 Tru. Ob6paborka Benach Ha ocHOBe ra-,
MMNLTOHMAHA YaTCOHOBCKOrO Tuna, nonyvyeH 6Gonbwoi psa
MONeK. napameTpos. i ___.J1. B. CepebpeHnHukos
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116: 115927p Tunable far infrared spectroscopoy of 1403 ozone.
Bellini. M.; De Natale, P.; Di Lonardo, G.: Fusira, L: Inguscio,
M. Prevedelli, M. (Eur. Lab. Nonlinear Spectrosc.. 30125 Flcrence,
Italy). J. Mol. Spectrosc. 1992, 152(1). 236-9 (Eng). ,An
investigation of the far-IR spectra of %0y gave 63 pure rotational
lines in the spectral region 1.54.1 THz with Dopplerlimited resoln.
and ~50 kHz accuracy. Simultaneous anal. of those lires tegetzer
with all ‘the ground-state transition frequencies reported in tke

literature gave 2 sets (for S- and A-reduced Hamiltonians) of

/ M me / 7 rotational and centrifugal distortion consts.
AN

C. A /59, &, ’Wi‘
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U~7 61083. KoneGavtenbHsie 4acToThi O30Ha: MHOrOKOHG(M-
TYPauMoHHsIi noAxoA. Vibrational frequéncies of ozone: A
multiconfigurational approach /Borowski P., Andersson K.,

Malmgqvist P.-A., Roos B. O. //J. Chem. Phys .—1992 —97!

«N2 8 .—C. 5568—5577 .—Awmrn.

MposeaeHs! pacyeTsl OCHOBHOrO COCTOSHMS MONEKYAbl 030-
Ha C MCNONL3OBAHMEM PSAA OARHOKOHGMUIYypPau. M MHOFOKOH-
¢purypau. merogos. MccnegosaHo BAMAHME MeTOAa  yueTa)

) Koppensu. a¢ektos u Bbibopa 6a3uca Ha onucaHue PasHO-!

. BeCHOW reomeTpuu u konebar. uvacror. Jlyuwwue pesynbras<:

'yéé'/]‘ Tbl  ROCTHIHYTbl MPM  MCNONL3OBAHUM METO[3 KOHPUrypall.
B3-BMA C 27 MCXOAHBIMM KOHMDMIYPAUMAMM, a TaKKe meToaa

CCIM B NONHOM aKTMBHOM MPOCTPAHCTBE COBMECTHO C TEOpH-

e Bo3myuweHuin Mennepa—I[ineccera B8TOporo nopsaka.

<bubn. 58. 5, et A. A. Cagoros

1993, w9 ®

.
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117: 240136b Vibrational frequencies of ozone: a multiconfig=

‘urational approach. Borowski, P.;- Andersson, K.; Malmaqvist, P.

‘A; Roos, B. 0. (Chem. Cent., Univ. Lund, S-221 00 Lund, Swed.).:

. Chem. Phys. 1992, 97(8), 5568-77 (Eng). The electronic ground

'siate of vzone and, in particular, its equil. geometry and harmonic

vibration frequencics were studied by a variety of multiconfiguration

and sin‘zlc-conﬁgurution'mcthods. The antisym. stretch frequency

' cannot be correctly obtained by single-ref. methods unless at least

; 2 - triple excitations are included. Basis-set effects must be taken into.
f@%ﬂWﬁ acceunt since the wi frequency is very .sensitive to computational!
Jdetails. The multiconfi'gurati'on method_s give good results provided |

'4/ MM/,’/L that an adequate configuration space is used. The secpnd—order{
v ) .complete active space perturbation method performs very satisfactorily.
;.l‘rnditionald multircfcr;’nce ClI (I\‘IIRCR mctho?s,cilsing l;ll few rci‘.‘l

] ifunctions, do not perform so well. two-ref. is able to give!
16/ Wﬁﬂéﬂll’ ‘reasonable results, but only when the orbitals were prepd. by some:
preperly correlated method. Adding several ref. functions gives small’

ﬁmgﬂ improvements, and the result is dependent on the type of ref.|
) tunclions included. It is far more important to include a large no. of;

diverse configurations in the ref. than to treat the remaining;

dyramicai correlation accurately. , :

CA. 1992, liZ v
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118: 48220d Improved spectroscopic line parameters for the
ozone molecule. Flsud. J. M  Camy-Peyret, C; -Perrin, A/
Rinsland, C. P. (Lab. Phys. Mol. Appl., Univ. Pierre ¢t Marie Curie, .
75252 Paris, Fr). J. Quant. Spectrosc. Radiat. Transjer 1992,
48(5-6), 611-15 (Eng). A summary of the Os line parameters is
presented. The present status is first described, covering line,
positions, line intensitics and hnewidths, both for the main isotopic

' species *03 and the izotopic variants #0010 and 0010, he’
WW) second part of the paper deals with needed future studies. T

pA 1999 /18, NE
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, 117: 200803k The » and rs bands of oxygen-17-labeled ozone!
1017010 line positions and intensitics.. Hevart, M.; Perrin, A.;!
Flaud, J. M.; Camy-Peyret, C.; Rinsland, C. P.; Smith, M. A. H.;}
Devi, V. Malathy (Lab. Phys. Mol. Appl., Uriv. Pierre et Marie
Curie, 75252 Peris, Fr.). J. Mol. Spectrosc. 1992, 156(1), 210-16,
(Eng). Using 0.005-cm-! resoln. Fourier transform spectra of

1°0-cnriched ozone, the 11 and »3 bands of 1¢01:01%0 were extensively|
(2)/ 93 analyzed, leading to the detn. of precise vibrational encrgies andi
)

rotational and coupling consts. The following band centers were;
derived: sw(v1) = 1087.82895 cm-!, so(1m) = 1024.39553 cm-. The line|
‘intensities were caled. by transferring the dipole moment of 1%0; to!
1501:01¢0, and finally a complete list of line positions and intensities;
of the s1 and »a bands of 1*01:01€0 has been generated.

N TN T .

\
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118: 11583x  MC-SCF/MCLR studies of potential caergysurfaces,
and properties of the X'A) and a'B: states of ozone.
document’ cited in CA115(18):150249b), - Nordfors,
evid; Asgren. Hans; Joergen, Hans; Jensen, A, (Inst. Quantum
“hem., Univ. Uppeala, S-751 20 Uppsala, Swed.). - Int. J. Quantum

./' 2
/Y 4 ” @}K Chert. 1992, 44(3), 413 (Eng). An error in Table VII has been cor.-
/ aZ ) ‘iheerror was rot reflected in the abstr. or the index entries. .~ -
Mmpy, P-le
l L/ . /d J

meg- L )
C. A 1995 118, nX

speciea,
!ECrraturs to
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-116: 161441y Photoacoustic spectroscopy of "ozobe with a
450-MHz tunable waveguide carbon diozide laser. Sokabe,
Noburu; -Hammerich, Mads; Pedersen, Thorvald; Olafsson, Ari; .
Henningsen, Jes (Ph{ys. Lab., H. C. Oersted Inst., Copenhegen,’
DK-2100 Den.). J. Mol. Spectrosc. 1992, 152(2), 420-33 (Eng).!
Photoacoustic absorption signatures have been obtained for ozone in
450-MHz tuning windows of a waveguide COz laser.” Qut of 42 obsd.!
absorptior lines, 31 are assigned to the »s and the v3 bands, and 7 to
various hot. bands .of 160160160, Two lines are assigned to the »s'
band of the'isotopomers 1€01€01t0 and 160120160, which were present.
in their natural abundance. Precice eollision broadening measurements
Are reported for-two lines of the 1€01€0160 ya band. ¢

C. 4. /692, 16, 1/
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3 16 B1155. Monockt Vi M V) M3OTONHBIX MOAH(HKALMHA |
o3zona 0'"0"0 u '“00'0O. MonomeHne M MHTEHCHBHOCTH:

nuumit. The vi and vy bands of the 0'0'O and '*0V0'"0:

isotopic speciems of ozone: line positions and mienslhesf

/Perrin A., Heyard M., Flaud J.-M., Camy-Peyret C., Rins-.

land C. P., Smith M. A. H., Devi V. Malathy //47ih Ohio}

State Umv Int. Symp. Mol Spectrosc., Columbus, Ohio,,

‘June 15—19, 1992 ~.—Columbus (Ohio), 1992 .—C. 141}

'.— AHrn. : !

Tlpu komHaTHOM T-pe, B obnactu 10 MKM C BbICOKMM pa3-

pewenuem (0,005 cm~', q.wyphe-cnewrpomerp) M3mepeHa’

Bpawar. CTPyKTypa Mnonoc Vs W Vi B HK-cnemPe nornoweH1s’

ﬂ'/)' '030Ha 4acTMYHO  3ameweHHoro no usotony ''O. Monoxenue,
‘wauan nonoc (8 cm™'): 0"70'0 — vy(v,=1095,69309 (no-

‘noca B-tuna), vo(vis)=1035,35869 (nonoca A-tuna); O °O'

%O — vg(vi =1087,82895, vo(v3) =1024,39553 (rubpupnsie no-

nocbl._ A- u__B-tMna). DKcnepuM.  AaHHble  NO__MONOXKEHHIO

X, 1998 nl6 |



BPAWaT. | NOAYPOBHel  B3-Bylowmux  KoneBar. COCTOAHMI
(vi=1,00) wu (0,0,vs=1) YAOBNETBOPUTENLHO ONMCLIBAIOTCS
€ ydetom kopmonmcosbix B3-suit ans '°0"”0%0 (cummerpus
monekynsl  Cy), KOPMONHMCOBBLIX B3-BMii - U B3-BUS ®epmu-
ana Y000 (cummerpus monekynsi C,). C mcnonbso-
BaHMEM  -UMM  [MNONBLHOTO . MOMEHTa  Moniekynsl  '°O;
[PaccuuTaHbLl  UHTEHCUBHOCTH MKW  Ans 1¥0V0'"0, K-pble
/3aTEM  HCNONb30BaHLI AN OLEHKM COREPIKAHHA ITOrO M30-
‘TONOMEPa B CMECH W ONPEAENeHHS MWHTEeHCHBHOCTeH 70
JuHui_nonoc vi u vy m3otonomepa 700’0, B. M. Kos6a .
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/993

2:: 11a000q The global poteatinl energy surfaces of the
owest two 1A' states of the ozone molecule: Theoretical
determination and analysis. Aschity, G. J. {Ames Lab., Ames, IA
USA) Report 1993, 18-T-1217; Order No. DiE23007537, 264 pp.
(Eng). Avail. NTIS. From Energy Res. Abstr. 1993, 18(6), Abatr.
No. 18168. The two lowest 1A’ petential eneryy surfaces of the ozone
mol. are detd. and analyzed usirz accurate ab-initio MCSCK colens.
The shape-scale perimetric coordinates for trint. mols. are discussed

p and further developed.  Becauss the previously detd. intersection
/Z”Wﬂq X between these two surfaces or like symmetry is unusual, much of the

H}ﬂ(/ﬁl/ 173
T4 eocmorr-,
Meopen - Jeits

oA 1999, 14,

present work involves this intevection.  The relevant theory of
intersections is reviewed, and a methad for characterizing intersections
according to the topol. of the suzfaces in their vicinity is developed.
The reasons for this particular crossing in ozone are investigated,
The intersection point in Ci symmetry is part of a larger,
. 1-dimensional intersection seam in C, symmetry. This seam is
shown to consist of four bremizes. A new method for detyr. an
intersection point in a two—dim:zsional coordinate_space, bosed on’

v/0




the wavefunction phase-charge theorem of Herzberg-Longuet-Hisgins,
is also developed. Finally, gichal mappings of the two potential
encryy surfaces in the scale-shepe pernmetric coordinates are detd.
The min. of the two surfaces, their dissoen. and rearranpement
paths.and the map of the encroy difference between them are all
discussed. It is shown that direct formation of the ring structure of
ozone from Oz and O is improbatle, and that there is no rearrangement
pathway on the ground state representing the inter-change of two!
atoms. : ;

Vo
A4



/993

! 119: 1050812 Theoretical study ol the ground and excited
gate of ozone In Its symmetrio nucloar errangement. Banichevich,
Antonio; Peyerimhoff, Sigrid D. (Institut fuer Phyaikalische und
Theoretische Chemie, Universitaet Bonn, Wegeleratrasse 12, W-6300
Bonn, 1 Germany). Chem. Phys. 1993, -174(1), 93-109 (Eng).’
Potential energy surfaces for the ground state X!'A; and the first
twelve states of the ozone mol. have beon detd. for the aym,
wrangement of nuclel employing the multireference CI (MRD-CI)
treatment in a VM. 4p, 1d]+(1an, 1ps] contracted Gaussian basis.
Calens. were carrled out for a two-dimensional grid of pointa varying
the internuclear angle ¥ and the bond longth R to obtain the
optimum geomotrical parameters R and ¥ for all states treated.

ial emphasis was placed on the interaction of states. The
well-known double min. potential of the X!A; state in the s 2
urangement of nuclei is computed. . The 2!A; state, possibly
rsponsible for the weak absorption in the Huggins band (3.44-4.13
oV), is found to exhibit a double min. outside of the Franck-Condon
region suggesting that a vertical transition reaches the repulsive
branch of the potential. The transition' moments from the: ground

C . 1995, 19 y /0




state to the three loweat electronic states are also presented for many
grid points. The lowest 13A; and 13B; states are found to have an
sdiabatic excitation energy (0.86 and 1.10 eV, resp.) below the
dissocn. energy (Do = 1.13 6V). The high-lying triplet state 2B, also
sbowa a double min., whereby the abs. min. occurs at linear
prometry. The min. energy paths for Ca dissocn. in the X1A; state
i higher states (at the X!A; optimized geometrical values) are caled,;
their correlation to the Cav dissocn. channels is discussed.




/ /993
¢ 120: 62941n Potontial onorgy surfacos of ozone In its ground.
mtato and in tho lowest-lying eight oxcited atates, Banichevich,
‘Autonio;  Poyerimhoff, Sigrid D.;  Grein, Friedrich  (Institut fuer,
Phynikalinche und ‘Theoretincho Chemio, Universitact Bonn, Wegelerstraaa |
12, bi11h Bonn, Gormany), Chem, Phys, 1993, 178(1-3), 1L0~88
(I:ng). Potentinl onergy surfaces of the ground state and the Jowest
cight oxcited ntotes of ozono which corrolato with the three'
WM&’[’/‘/‘/{; frogmentation limita O(P)+02(X22-4), O(P)+0:(n14g) and O(1Dg)+ 0
2(n'A¢) nro cnlcd.'oml»loying multireferonco CI (MRD-CI) treatmonta

Y in n Gaussinn AQ basis, Vertical and adinbatic transition enorgles as
/wﬂurtbf ’ well aa dissocn, onorgies based on'tho optimized onorgy surface are
p presented.  The transition moments between the ground state and
?/{ML{UL the excited singlet states aro also computed as a function of geometry -
/ and are employed to simulato Wulf, Chappuis and Huggina absorption '

bands. Some aspecta about ozone predissocn. and photodissocn. and |
ita formation are discussed. . . - ‘

C.4.199Y, 120, 7 G
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© 120: 656322z The 3;3 + 2r: band of ozone: line positions and
:intensities. Barbe, A.; Bouazza, S.; Plateaux, J. J.; Jacon, M.

(aPs#20))

(GSMA, Fac. Sci., 51062 Reims, Fr.). J. Mol. Spectrose. 1993,
162(2), 33541 (Eng). The 3n + 22 band of O3 appearing in the
4325 cm-) region has been obsd. for the first time using the FTS of
Reims (resoln., 0.004 cm-!) and a very large pl (pressure X
pathlength) product: 50 Torr X 36 m. This band has been analyzed’
using the Watson-type Hamiltonian, including the Coriolis resonance
with the m + 22 + 2,3 band. Transitions have been obsd. up to J =
35 and K. = 11, the max. absorption being 10% for the most intense -
line (5 X 10-3 cm-1/mol-cm-?). A few levels have been found to be
slightly perturbed. The perturbing levels have been identified: they .
belong to the 400 vibrational level, the 41 being much too weak to be
obsd. without this perturbation. Furthermore, 64 line intensities
have been used and led to the transformation transition moment.’
Fits for both energy levels and intensities are satisfactory. Finally, a

lete list of line positions, intensities, and lower state energies’

com
“hes been generated for the 313 + 2,2 band of 1€0s.

¢.A/994, 140 #&
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119 148735q The 30 and n + 3n - rn ebsorptica bands of.
osemo oxygen-16& Bouasza & Rarbe, A: Plateaur. J. J: Flawd. J.!
M.: Camy-Poyrot, C. (Groupw Spectroec. Mol Atmos, Univ. Reima,
51062 Reims, Fr.). J. Mol. Spectrosc. 1993, 160(2), 371-7 (Eng).
Using a high-pressure X path length sample of ozone it has been
possible to record at high resoln. (0.006 cm-1) the 3-um absorption
jregion of this mol. A thorough anal. of the spectra has been'
performed allowing one to assign for the first time the 3n band of,
18603, Also, during the course of the anal. it became clear that, in this!
spectral region, another band almost as strong as 3» was absorbing::
is the m + 3r - »2 hot band. The (300) rotational levels were:

M. it
}/)Z/ieproduced together with the (003), (102), and (201) ones [J. Mol:

Spectrosc. 141, 134-144 (1990)] using a Hamiltonian matrix which:
takes explicitly into account the Darling-Dennison and the Coriolis
interaction terms affecting the levels. The band: centers (3n) =
3046.0878, wo(n + 2r) = 3083.7030, r(2n + r) = 3186.4110, and:
»o(3r1) = 3289.9297 cm-! were derived as well as precise rotational:
and coupling consts. Line intensities were also measured for 3» as:
well as for »1 + 3r = 2 and were reproduced with suitable transition
moment operators. Finally a complete line list of the bands of 1603
absorbing around 3 um has been generated. |

B asg? &
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j / /’ sf 118: 263000n Analysis of IR absorption spectrum of ozone in!

incrt matrixea: spectroscopic ovidenco for two trapping sites,

Brosset, P.; Dahoo, R.; Gnuthicr-Rﬁ, B.; Abouaf-Marguin, L,;

Lakhlifi, A. (Laboratoire de Physique oleculaire et Applications du

CNRS, Universite P. et M. Curie,-Tour 13, Boite 76, 4 place Jussieu,

75252 Paris, 05 Fr.).” Chem. Phys. 1993, -172(2-3), 316-24 (Eng).

The IR spectra of solid Oz and of Os trapped in rare gas and nitrogen

matrixes are analyzed, mainly with 18603, a few expts. being performed

with lBO--subntiu/ncd species. The v3 mode appears as a doublet

except in solid“/nitrogen. The intensity ratio between the two

components is dependent upon the deposition temp. This gives

evidence for two trapping sites. In the »2 region, tho spectrum

/g/ exhibits a narrow line and, a structure of two weaker linea which can’
] be assigned to monomeric Os. The two »3 components show a very
Wﬂ different temj. dependence: one broadens as soon as 16 K, while the
/f/’ - effect is mignificant for the second one only at 25 K. The different.

hypotheses for the trapping sites are discussed, and the reversible

temp. broadening of the »3 lines is tentatively exg‘lained through a’

honon-assisted vibrational energy transfer from the »3 mode to the:

owest one »2. - L 4

C A 1995, 108, N6
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- 119: 148736r Line punmeten for ozone hot bundl in ﬂu
3.3-um cpectnl reglon. Flaud, J. M.; Camy-Peyret, C.; Perrin,!
A.; Devi, V. Mazlathy; Barbe, A' Bouam. S Plateaux. J. J.y
Rinsland, C. P.; Smith, M. A. H Goldman, A. (Lab. Phys. Mol.:
Appl, Univ. Pierre et Marie Curie, 75252 Paris, Fr). J. Mol.!
Spcctrosc 1993, 160(2) 378-86 (Eng). Line K:enhons. mtensmes.‘
“and lower state energies were calcd. for 8 hot ds of 1¢Qs in the
3.3-um spectral region. The results are based on spectroscopic
- parameters deduced in recent high-resoln. lab. studies and improved
rotational energy levels of the (103), (004), and (310) vibrational

states derived by refitting earlier data and exptl. (004) energy levels
e good quality of the

/&f/{ aL/rd jf// from measurements of the 4r3 - »3 hot ban
/ ew parameters was verified through compansons of line-by-line’
umuhuom with high-resoln. lab. spectra. The present work and the'
results of the analyses of the main bands at 3.6 um [Smith et al, J.!
Mol. Spectrosc. 139, 171-181(1990)] and 3.3 um [Camy-Peyret et al.'
J. Mol. Spectrosc. 141, 134-144(1990)] provide a complete set o(
ozone spectroscopic line parameters co cotenn; the 3-um regxon. .

C.A /993, /19 /\//C/
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F: 03
P:3
85133. O TeopeTHucCKOM OMNpeEneNenHH CPOACTBA 030Ha K leKTpony. On
the theorctical determination of the electron affinity of ozone / _
Gonzalezluque R., Merchan M., Borowski P., Roos B. O. // Theor. chim.
acta. - 1993. - 86, N 6. - C. 467-476. - Aurn.

@
PaC X NS, 1996
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115: 69217y The hybrid-type bacds »: and 3 ¢y ozoze !‘01‘.;‘-0
ln:e positions acd ictensities. Hevart, Mo “ris. A Flaed. J.
: Carmy-Pester, L Rinsland. C M A H (L.m. Ptys.
\!o) -\ppl 2 J. Mal
Sgectrose. of 0.3 ex==t
soln. roox !e:::'\ a'wo
0 I Was ;\e':o
rd 53 bands o
eoralling states ‘Cﬂ’) angd mo
taLm,. fully into account the ex
vibrational energies and rotational er
and the 'o“cm'x' tund centers w2
and islm) = 103 3359 cz- L's
caled. previously and sssuming a f
of #0¥0r0 and #0700, the amt.
evsluated and used to Cderive the
species. Then the cxpd intensities we
to the detn. of the transition moment

e
1
2

Ill

consis. of the 41 and 53 bands
of #0100, Fx..;ll), a complete spectrum of these bands =as
computed. :

0.A. 1993 118, V&
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//‘)7 119: 281163t Interpretation of the infrared spectrum of ozone.
Ao . trapped in:inert matrixes. Lakhlifi, A.; Girardet, C.; Dahoo, R.;’
Brosset, P.; Gauthier-Roy, B.; Abouaf-Marguin, L. (Laboratoire de'
3 Physique Moleculaire, URA CNRS 772, UFR Sciences, Universite de,
Franche-Comte,’ 25030 Besancon, Fr.). Chem. Phys. 1993, 177(1),
3144 (Eng). The IR spectrum of Os trapped in rare gas crystals is’
interpreted on the basis of 2 trapping sites, the single and double
substitutional sites in which the mol. experiences nearly the same’
-total energy, but its orientational motions are different. In the single!
cage, the direction of the larger dimension of the mol. librates about
, - : the C¢ axis of the site, which is the only restriction.to the proper,
4 / rotation; in the double cage, the only motions are librational.. 'ﬁe!
l{,/( v) ‘model then explains the occurrence at low temp., for the »r3 mode in'
v both sites, of 1 sharp signal corresponding to a Q line, whereas the »2
é N 1 ) mode appears as a weak hindered rotational structure in the single
" (/L(,/,)?/Vééq L) site and as a single sharp Q line in the double site. Calcns. are!
v furthermore performed to det. the width of the »2 and » peaks and
to analyze the various processes responsible for the different behavior-
of the broadening of the 2 » signals as temp. rises. The one- and:
two-phonon inelastic collisional processes contribute in a different

way to the broadening mechanism of the rs peak profiles. .- ___

O 4. 1993, 19, v %
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#24B1118. . MNokcx yanosux cTpyKTyp Ana Cp- M Di-M3o-
Mepos o3oHa ¢ nomouwbio Meroga MIM4A(OATYH) um ananusa
MHOrcuacTiuHoro pasnoxenus. MP4SDTG search for nodal
structures combined with multibody expansion analysis for
C,-isomers and D,, isomers of ozone / Shalabi A. S,
Elmisiery A. E.-M. // J. Mol. Struct. Theochem .— 1993
— 100 , Ne't .— C. 1—9 .— Aurn. *

va'ﬂ '
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120: 1738670 An SCF-CI®study of highly excited .vibrational

states of bent triatomic molecules and its application to Os.

\ie, Daigian; Yan, Guosen; Xie, Junkai; Tian, Anmin (Dep:-

Chem., Sichuan Univ., Chengdu, Peop. Rep. China 610064). Chin.

Chem. Lett. 1993, 4(2), 175-8 (Eng). An SCF-CI procedure for

ﬁfﬁ f% s:udying highly excited vibrational states of bent triat. mols. is

A suczesied and applied to the Oz mol.
ond] oppt T

wm;om
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118: 103741x Anion-radical and protonated forms of molecular
ozone. Ab initio calculation taking into the eiectronical
correlation. Zakharov, L. I; Kolbasina, O. I.; Semenyuk, T. N.;
Tyupalo, N. F.; Zhidomirov, G. M. (Inst. Katal., Russia). Zh.:
Sirukt. Khim. '1993, 34(2), 28-32 (Russ). The MP4 method in a
4-31G(d.p) basis was used to calcd. the electronic states of O3 (1A,
3By, 3As, 1By, and 2'A1) as well as the geometry of Os- and OsH*. The
proton affinity of Os is 6.8 oV, 1 ¢V less than that of H;0.

.
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> 7 A124. AHxoH-pagMKanbHas M NPOTOHKPOBaHHAA (popima
MonexynspHoro o3ona. Heamnupuueckmii pacuer C yuerom
snexTpounoit woppenauuu / 3axapos M. WU, Konbacuma O.
WU., Cemeniok T. H., Tionano H. @., Yupommpos I M. //
W. crpyktyp. xumuu — 1993 .— 34 , Ne 2 .— C. 2832
.— Pyc.
, Heamnupuueckum metopom B basuce 4-31 G(d, p) c
) Y4ETOM 3NeKTPOHHOW KOppenauuu NO Teopuu BOMYLLEHKH
t/é[' 4 Mennepa — [lnecceta ueTBepToro nOPSAKa PacCHHTaHbI
: aneKTpoHMble cocTosHus o3ona 'A,, B, A, B, u 2'A,
PaccuutaHa reomeTpudeckas cTpyKTypa woos O; u O;H*.
Ouenka cpopctsa K npotoHy ans O; paer ?enu\mrfiﬁ‘,ﬁ
$B, uto Ha 1 3B menswe, uem ans H,O.




/ V 10 51228. Beicoxotounoe mamepemme  koneSarensHuix
3 floNoc CcnexTpos KoMGMMALUMONHOFO paccesHHs oO3oMa, BO3-,
‘Gympaemeix npu 266 u 270 um. High-accuracy measurement'

of vibrational Raman bands of ozone at 266 and 270 nm

excitations /Chang Bor-Yu, Kung Chung-Yi, Kittrell "Carter,

Hsiao Chin-Wei, Jlohnson Bruce R, Glogover Stella* G.,

Kinsey James‘L. //J. Chem. Phys. .—1994 .— 1014 Ne 3

—C. 1914—1922 .— Anrn. :

M3mepeHbl cnekTpbl pesoHaHCHOro KoMBMHAaLMOHHOro pac-

cesnus osoHa (Av pgo 11000 cm™'), Bo36yxpaembie npu

266 n 270 Hm. MNpusepeHo nonoxenue u oTHeceHue Hab-

nogaembix B CNeKTpax nonoc, OCHOBHAas YacTb KOTOple MO~

xet 6bITb npepcraBneHa B pamkax ABYXOCUUNNSTOPHOM MoO-

. Aenu  [Napnunra-fennucona (O4). 3Hauenus Nony4YeHHbIX

ZZﬁ_ cnexTpockonuyeckux napametpos (8 cm”'):  w=1107,40,
¢ Wy =1054,43, x;;=—4,99858, x33= — 10,0910, x13= — 38,6340,
Y= —30,8666 (y — napametp B3aumopesictaus AR). Ha 6aze

HOBbIX  3KCMEPMMEHTanNbHbLIX [AHHBIX NOCTPOEHA  aHaNWTH-

YecKas AByMepHas MOBEPXHOCTb NOTEHUManbHOM  3Heprum

M nNpuBefeHsl ee ngamerpy,_EanhBQ- ~---... B..M. Kosba

X-1995, v 10O
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121: 216220m High-accuracy measurements of vibrational
Raman bands of ozone at 266 and 270 nm excitations. Chang,"
Bor Yu; Kung, Chung Yi; Kittrell, Carter; Hsiao, Chih Wei;
Johnson, Bruce R.; Glogover, Stella G.; Kinsey, James L. (Rice
Quantum Inst., Rice Univ., Houston, TX 77251 USA). J. Chem.
Phys. 1994, 101(3), 1914-22 (Eng). Resonance Raman spectra of .
ozone at two excitation wavelengths (266 and 270 nm) have been
measured up to 11,000 cm-l. Band origins have been measured to
high accuracy and detd. to within a few cm-1. Several band beyond

) the dissocn. limit have been obsd. All prominent bands obsd. in this
work fit to a two—oscillator Darling-Dennison model. An anal.
two—dimensional potential energy surface has been constructed based
on the new exptl. data. S

CA189Y, 131,V 18
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{ 122: 172891v Rotational spectrum of the 1703 isotopomer of
ozone. Colmont, Jean-Marcel (UA CNRS, Universite de Lille I ;
Fr.). J. Mol. Spectrosc. 1994, 168(2), 621-3 (Eng). Rotationa]
spectra of 1703 isotopomer of ozone were investigated over the range
from 50 to 395 GHz using a millimeter wave spectrometer with super
heterodyne detection and a source-modulated submillimeter waye
‘spectrometer. A total of 93 transition with 2<J<46 and 0<K,<8
have been assigned. The transitions were fitted in a least-squares
t t procedure using Watson's A-type Hamiltonian expressed in the Ir
allem - " -

.representation.
e

C.A. 1998, %k, v 17
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121: 310687r The 10-um bands of the 170, isotopic species of
ozone. Consalvo, D.; Perrin, A.; Flaud, J. M;; Camy-Peyret, C.;
Valentin, A.; Chardonnet, Ch. (Lab. Phys. Laser, Univ. Paris XIII,
F-94430 Clement, Fr.). J. Mol. Spectrosc. 1994, 168(1), 92-8
). Using high-resoln. (R ~ 0.002 cm-1) Fourier transform

a of ozone contg. about 20% of 1703 isotopic species, it has

- been possible to observe and assign the (v1,13} bands of 170s up to
very high rotational quantum nos. For this anal., we used the ground
state energy levels calcd. form the (000) rotational consts. obtained

(submitted for publication). Then, from the {(100), (001)] rotational
energy levels derived in the present work, a set of mol. parameters

@ (,/ 5 MZ /,:”' /for 1703 in a recent microwave study performed by J.-M. Colmont

/) V3

e.A-199Y, 12,

£
(vibrational band centers and rotational and cougling consts.) for the
(100), (001)] interacting states of 170s has been detd. using a
l{uniltoninn matrix which explicitly takes into account the (100) <=
(001) Coriolis interaction. Finally, using transition moments derived
theor. from those of 1603, a synthetic spectrum (line positions and
intensities) of the » and v3 bands has been generated. )

EZA
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' 121: 68382y The »1 + v bands of 1560180160 and 160160180,

Flaud, J. M.; Bourgeois, M. T.; Barbe, A.; .pPlateaux, J. J.;

Camy-Peyret, C. (Lab. Phys. Mol. Appl., Univ. Pierre et Marie

Curie, 75252 Paris, Fr.). J. Mol. Spectrosc. 1994, 165(2), 464-9

(Eng). Using 0.003 cm-! resoln. Fourier transform spectra of

180-enriched ozone around 4.8 uM, the first high—resoln. anal. of the

» + v3 bands of 160180160 and 160160180 has been performed. The

exptl. rotational energy levels were reproduced satisfactorily with the

aid of a Hamiltonian model taking fully into account the vibration-rotation_

interactions. Indeed, it did not prove possible to fit properly the'
(101) levels without those of (002) and (200) and the Darling-Dennison!

p ~/- interaction coupling the levels of (002) with those of (200). In this
'/ 5 way reliable vibrational energies and rotational and coupling consts. .
were deduced with the following band-centers: vo(y1 + »3) =

2%2868961 cm-! for 160180160, and w(v1 + »3) = 2090.3406 cm-! for

. 1 1601 2

E.H. 1999, (2 nE
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( 122: 41018t Infrared and microwave spectroscopy of ozoie:
Historical aspect. Ivanov, S. V; Panchenko, V. Ya. (Scientific|
Research Center Technological Lasers (NICTL), Russian Academy
Sciences, Troitsk, Russia 142092). Usp. Fiz. Nauk 1994, 164(7),
72542 (Ger). The evolution of IR and microwave (vibrational-rotational)
ozone spectroscopy from the mid-19th century up to the present is
reviewed with 254 refs. and the develtwlt:l:ent of both linear ard
nonlinear spectroscopy is considered. ere necessary the allied
fields of ozone physics and chem. (monitoring in the atm., laser
stimulation of chem. reactions, study of relaxation processes, etc.) are
touched on. The current state of vibrational-rotational ozone
gpagtroecopy is evaluated and the prospect of its future development
is discussed.

e.H.798S, 12, Y O
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' 121: 240874y Comment on "Potential energy surfaces of osesi
in its grou{:d state and in the lowest-lying el_‘ht oxcl@l‘
states". Joens, Jeffrev A. (Department of Chemistry, FI
tional University, Miami, FL 33199 USA). Chem. Phys. Lett.
##™*927(6), 688-9  (Eng). A polemic. The suggestion by
#, iich, Peyerimhoff, and Grien (Chem. Phys. 178 51993) 155)
s ﬂo m:g ng‘orption bands otl': olz)o;ne prg:ioua}ytbmé ed as
ing to the ins system might be members of the puis
;/]7—/&6 M/'wﬁfﬂ""}f.hownw p

contrary to available evidence. The original

THEun f O0h et benie s onig o T T i

ke Bogt.coem -
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' 120: 283414v An assignment of the structured features in the

Hartley band absorption spectrum of ozome. Joens, Jeffrey A.

(Dep. Chem., Florida Int. Univ., Miami, FL 33199 USA). J. Chem.

Phys. 1994, 100(5), 3407-14 (Eng). Using recent exptl. data for the

Hartley band absorption spectrum obtained at low temp., a vibrational

anal. of the discrete structure in the spectrum is given. It is found

that all of the peaks in the range 238-292 ¢m can be assigned to

transitions between the (0,0,0) vibrational state in the ground

electronic state and (v1',12') vibrational states in the upper electronic

: state. The obsd. structure in the Hartley band is due to a long
%f progression in the sym. stretching mode, and a shorter progression in
4 3 the bending mode. Based on the vibrational assignment, the.
w < w(:/(( following information is obtained on the vibrational parameters and
L) geometry of ozone in the !Bz electronic state (all parametes are given

for C2, symmetry): wi' = 1108 & 25 cm™!, wi'xt' = 9 % 3 cm-), wy' =

298 £ 12 cm-}, wa' = (1650 £ 300)i cm-t, roo = 0.140 % 0.002 nm, ¢ =

105 = 2°. The anal. that is presented demonstrates that residual

vibrational structure can occur in dissociative transitions, confirming.

previous suggestions. .

o[ 199 120w 22
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16 51171. MNepeoTHecenue KoneGarensHoi CTPYKTYpPHl no-
nocst nornouwjewus Xarruuca o30Ha. Reassignment of the
vibrational structure of the Huggins absorption band of
ozone / lJoens leffrey A. // J. Chem. Phys. .— 1994 .—
101 , Ne 7 .— C. 5431—5437 .— Awrn.

MpeanoxeHo Hosoe oTHecenue (npexHee cm.//). Chem,
Phys.—1979.—71.—C. 815) «onebar. cTpyKTypsl  nonocs!
Xarruvca o3oHa (obnacte 27 000—33 000 cm™'), «x-pas,
COrNacHo TEOp. pacyeram, CBs3aHa C 3anpeleHHbim nepe-’
xopom 2'A,<«~X'A,. 3HaueHus paccuuTaHHbix Konebar. no-.

) cTosHHbix ans monekynbl  '‘O; (8 cmT'):  v,0=26120,6,
ﬂ . ﬂ W' =762,2, w;+x=4094" w'3=7987, x',=—19,0,
X'y =—18,8, x'yy=—37,5, X'p=—230, x'33=—19,5. Anano-

rMuHble AaHHble npuBepeHbl Ans monekynsi '°Oj.

B TR NN - 0\ (- -
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[“féfs!'zéhs&ém' IMRINDO/S—224~CI calculations on the electronic’
pectra of Oy, CO; and C.H,0. Joshi, B. A} Chhaya, V. M.; Chhag,!
27> Smita (fj_tzp;r’{ment of Physics, Saurashtra University, Rajkot, 360 005
WO . m%(// India). Asian J. Phys. 1994, 3(2), 81-87 (Eng), Anita, Pyblications.:
: Joshi-Chhaya models were used to evaluate true approx. values for two'

LO W M/) ;i ‘center repulsion integrals as an improvement to the MRINDO/S method '

s

(IMRINDO/S—-244). The electronic spectra of ozone (03), CO, (CO,) and
furan (C,H,0) were studied employing IMRINDO/S—224~-CI method|

2] y/, .
(//L(//;/)M& and the results are found closer to the exptl. results for ionization
/ potentials (IP's) and other spectral properties like lowest energy S —

transitions, Rydberg excitations and valence transitions. = ... - -

_. 74
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120: 176800w The interpretation of the Wulf absorption band '

of ozone. Minaev, Boris; Agren, Hans (Department of Chemistry,

Cherkassy Engeneering and Technological Institute, Cherkassy;’

Ukraine 257005). Chem. Phys. Lett. 1994, 217(5-6), 531-8 (kng).

The intensities and energies of the three lowest singlet-triplet

transitions of the ozone mol. have been obtained by means of

M op analytic response theory calens. based on multi-configuration
/Lﬂl/ L bt@,//(’_ wavefunctions. Contrary to the accepted interpretation of a
1A~—X!A; transition the authors find that the lowest electronic band

s in the ozone spectrum, the Wulf band, is due to a singlet-triplet

3Az+-X1A1 transition (oscillator strength 6 X 10-7). The calcns. also

Ry 1Y, S e R e
L3B5Fe wagp- )T g ‘zzm eyus-
e.f- 1994, LAaNIY
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122: 199872b High-resolution infrared spectra of ozone in the

2300-2600 cm-! region. Barbe, A.; Sulakshina, O.; Plateaux, J. J.;

'Hamdouni, A.; Bouazza, S. (Fac. Sciences, Equipe Associee au

CNRS, 51062 Reims, Fr.). J. Mol. Spectrosc. 1995, 170(1), 244-50

(Eng). The spectra of ozone in the region 2300-2600 cm-! have been

recorded with the high-resoln. Fourier transform spectrometer of

Reims. A White-t cell with a length of 36 m and pressure of 50

Torr of ozone has been used. This region corresponds mainly to the

weak bands »1 + 212 and 22 + v3, which were previously analyzed

o with a much lower am$, of ozone. Now high values of J and K, have
p/ﬁ. ,jgﬁp ~ been obsd. up to 55 and 11, resp. The final fit on the 615 energy
¥ levels is very satisfactory, 0.39 X 10-3 cm-!, equal to exptl. accuracy.
agreement is also obtained for line intensities. Furthermore,

% b) ﬂ 0 m =/ gr??wo difference bands 3»3 = »2 and 1 + 2v3 - 12 have been obed.
) for the first time and their transition moments are given. )
Cneim, N :
0.4, /595 [Ad, w6
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3
J 24B1605. Mugpparpacuuie cnem?u BLICOKOrO pa3pelucHHA
osoHa B oSmactu 2300—2600 cm™. High-resolution infrared’
ectra of ozone in the 2300—2600 cm™' region / Barbe
A., Sulakshina O., Plateaux J. )., Hamdouni A., Bouazza S.

// ). Mol. Spectrosc. .— 1995 .— 1470 , Ne 1 .— C.
244—250 .— Awnrn.
Ha UK-dypbe-cnektpomeTpe B obnactu 4actor

'2300—2600 cm~' € TOHHOCTbIO OKOMO 4410~ cm™' u3me-
peH konebarensHo-spawlar.  CNEKTp osona. [ns nonoc
vi42v,,  2v4vs yTouHeHsl, @ AnNA nonoc 3v;—v, - U
L{/ . vy 4 2v;—v, Bnepsbie ONpeaeneHs! MoOneKynspHble MNOCTOSH-
v ] Hble. . .._.C. H. Myp3un

X. /996 naY | \
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123: 20559a A theoretical study of the low-lying excited states
of ozome. Borowski, Piotr; uelscher, Markus; Malmgqvist,
Per-Ake; Roos, Bjoern O. (Theoretical Chemistry, Chemical Center,
P.O. Box 124, S-221 00 Lund, Swed.). Chem. Phys. Lett. 1995,
237(3,4), 195-203 (Eng). A theor. study has been performed on the
five lowest excited states of the ozone mol. using multiconfigurational
second-order perturbation theory (CASPT2). The predi order of
states is: 3Az (To = 1.15 eV), 3B2 (To = 1.33 eV), 2B: (To = 1.33 eV),
1A (To = 1.44 eV) and 1B; (To = 1.88 eV). Corresponding exptl. data
are: 1.18, 1.30, 1.45, 1.58, and 2.05 eV, resp. Equil. geometries,
barmonic frequencies of :%::. vibrations, and vertical excitation
energies are also reported. The dissocn. limit D, for the ground state
of ozone is found to be 1.08 eV, in agreement with the exptl. value
(1.13 eV). The calcns. make use of a modified Fock operator in the
CASPT? theory. Relative energies of states with a different no. of:
open shells are substantially improved. The modified CASPT2
me{.hod was checked by calcg. spectroscopic consts. of the oxygen
mol.

C. A /998 23, v 2




% 22 B168. Teopernyeckoe MccnegoBanMe HM3KOMEMALMX
BO36YMACHHBIX COCTOSHMN o30Ha. A theoretical study of
the low-lying excited states of ozone / Borowski Piotr,
Fulscher Markus, Malmqvist Per-Ako, Roos Bjorn O. //
Chem. Phys. Lett. .— 1995 .— 237 , Ne 3 - 4 .— C.
195—203 .— Awrn. AR

C nomowpio HeamnupUY. MHOroKoHdMrypau, Teopuu BO3-
MylweHui BToporo nopsaka B 6asuce, BKAlOuaOWEM nons-
pu3au. dyHkuun Bnnote fo  dyHkumii f-tuna, nMccnepoBaHsbl
NaTh  HU3Wux BO3BYMAEHHbIX COCTOSHWA MoneKynsl oO30Ha.
MpusepeHsl pasHoBecHas reomeTpus, 4acToTwl rapMoHuy,
cUMMeTpuYHbIX  Konebanui, apuabatuy. u BEepPTUKanNbHble
aneprum Bo3bympenni. [uccoumaumonHsii npesen ans oc-
HOBHOro COCTOSHWA HalipgeH pasHbim 1,08 3B (akcnepum.
:3Havenne 1,13). Bubn. 36. ) H. n.
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" P:3
551258. Tonocsr 'mio'[1]+'m0'[2]+2'm0'[3] 1 'mio'[2]+3'mo'[3] {16}0[3]. The
‘wio'[1]+'110'[2]+2'm0'(3] and 'Hi0'[2]+3'm10'[3] bands of {16}0[3] / Bouazza S.,
Mikhailenko S., Barbe A., Regalia L., Tyuterev VI. G., Plateaux J. J. // J. Mol.
Spectrosc. - 1995. - 174, N 2. - C. 510-519. - Anra.
C (ypbe-cnekTpoMeTpom B obnacT 3700 cm{-1}, cooTBeTCTBYIOWICHT nonOCaM
'wio'[1]+m0'[2]+2'mi0'[3] n 'nio'[2]+3'm0'[3], nonyuen HK-cnextp {16}O[3].
Cocrassient 2Q(EKTHBHBI FAMIILTOHHAN C YIEHAMH B3ANMOACICTBIA COCTOAMI
(112) u (013). TTo 542 AHHHAM BLIYMCICHLI CTO MApaMCTphI, konebarenbHeIC
SHepriu, nocTosnHbic KOpHOMHCA, MCPEXOAHBIC JHMONLHBIC MOMCHTEI M
MHTCHCHBHOCTH N0JIOC.

prAx 199 %
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124: 70193t The v; + v3 + 2vs and v; + 3v, bands of 0;. Bouazza,

|S.; Mikhailenko, S.; Barbe, A.; Regalia, L.; Tyuterev, V1. G.; Plateaux,

J. J. (Groupe Spectrometrie Mol. Atmospherique, Equipe Assoc. au

~ CNRS, 51062 Reims, Fr.). J. Mol. Spectrosc. 1895, 174(2), 51019 (Eng).
The IR spectra of 160 have been recorded in the 3700 cm=? region, with'

a Fourier transform spectrometer at 0.008 cm~? resoln. A White—type

- cell, 1 = 32.16 m , filled with 42.8 Torr O; was used. This spectral region

- : a corresponds to the v, + 3vg and v, + v, + 2v; bands. The v, + 3v; band
7 ; :’) was obsd. and analyzed previously, but the interacting band v, + v, +
p + j / [( . ) 2vs is obsd. for the first time. The assignments of this band cover the
J j range J = 68, K, = 12; observations up to K, = 17 are available for v; +
3vs. ‘The two states (013) and (112) are satisfactorily treated as a dyad,

with a std. deviation of 1.5 x 10-3 cm~? for the 861 obsd. energy levels.

0.4 1996, 12, MG .
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651281. Monocer 'mo'[1]+'1mo'[3] {16}0{18}0{18}0 u {18}0O{16}0{18}0. The
‘mio'[1]+'mo'[3] bands of {16}0{18}0{18}0 and {18}0{16}0{18}0 / Bourgcois

M. T, Flaud J. M., Barbe A., Regalia L., Camy-Peyret C., Plateaux J. J. 77 J. Mol.

Spectrosc. - 1995. - 172, N 2. - C. 552-558. - Aurn.

B o6nactit 4,8 Mxm u3mepensl MK-cnektpet nornowets (nonoca 'mo'[1]+m0'[3],
paspewenie 0,003 cum{-1}, dypoe-cnextposmerp) i3otonooGorawenisix no {18}0
monekyn osona, {16}O{18}O0{18}0 n {18}0{16}0{18}O (nauana nonoc cooTs.
npi 2027,5825 1 2060,0720 cm{-1}). Jins neporo HCCHMMETPHYHO 3aMELUCHHOTO
H30TONOMCPA NPH AHWIH3C YUHTHIBATHCH KOPHOMHCOBEI B3AHMOACIICTBIA ypOBHEii
(101), (002) i (030), m1a BTOPOro - KOPHOMHCOBHI B3AHMOMNCHCTBHA MEKIY
coctoannamu (101), (002) u (200), a Tawke B3anmoneiicteue Japminra-
Hennncona mexxay (002) 1 (200). IMpuseacHs! paccuuTanible 3uaucHis Kone6ar.
ypoBHeii, BpawWar. MOCTOAHNLIC I MapaMCTPbl UCHTPOGEKHOrO HCKMKEHIS
Pa3NHYHBIX MOPAMKOB YKA3aHHLIX H30TONOMCPOB B PACCMATPHBACMBIX KoeOar.

COCTOSHHAX. S S
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0‘5 T 123: 126040q¢ The »1 + » bands of 160130180 and 180140120,
Bourﬁois, M. T,; Flaud, J. M,; Barbe, A.; Regalia, L.; Camy-Peyret,!

- C; Plateaux, J. J. (Groupe Spectroscopie Moleculaire et Atmospherique,

Univ. Reims, 51062 Reims, Fr.). J. Mol. Spectrosc. 1995, 172(2),

552-8 (Eng). Using 0.003-cm-! resoln. Fourier transform spectra of

180-enriched ozone around 4.8 um, the first hii};xesoln. anal. of the

n + 3 bands of 160180180 and l56160150 has been performed. The

exptl. rotational levels derived from the anal. were very satisfactorily

cﬂ:d. using a Hamiltonian model which takes into account the

. hecessary interactions. More ﬂrecisely. for 180160180, the Coriolis-type !

i interactions coupling the levels of (101) with those of (002) and (200),
as well as the Darlin};g—Denmson interaction between (002) and (200), :

. were considered. For the nonsym. species 160180180, it proves -

+ necessary to include Coriolis-type interactions coupling the levels of

/ 3 (101) with those of (002) and (030). In this way, satisfactory fits'

Che (70— BRI Tl e it ot S nlat 2
QMG (LJ0— TG, e for MOU0U0 and mtertin) = 20015625 e for
MEADIMESEE i ' ' i
C.A-1995 123, VIO
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~ 4B175. HccnemoBaHue BKIana TPHIUIETHBIX COCTOAHHIT B monockl Bymsda
o30Ha. Investigation of the role of triplet states in the Wulf bands of ozone l
_Braunstein M., Martin R. L., Hay P. J. // J. Chem. Phys. - 1995. 102, N 9. - C.|
'3662-3666. AHm ¢
Meronom MK CCII ¢ yuyetom KB B Ga3snce 3s2pld ¢ HCTONMB30BAHHEM
OJTHOLIEHTPOBOrO OHOJJICKTPOHHOrO TNPHOMIDKCHHA UL ONEpaTopa CIHH-
Op6HTAILHOTO B3-BHA HCCIEMOBAHBI TPH HH3LIHX TPHILICTHBIX COCTOSHISA 030HA |
: {3}]3[2] {3}A[2] 1 {3}B[1]. a ocHOBaHHH MOTYYECHHBIX PE3YILTaTOB OGCYXkKIeHA  _
'npupona nonoc Bynda, cepunt cnabbix mubdysHsx nixos B Gmukmeii K-
06macTi HeMoCpeACTBEHHO Hax noporoM miccouuauin O[2]+0. Cnenan BriBoO, -
yro cocrosuus {3}A[2] n {3}B[l], BHmIMO, BHOCAT BKJIQX B 3TH MOJOCHI, HO‘
{MoTuepKHyTa HeobGXxomiMocTh nposeneHis Gomee cTpormx pacyeroB JuIs:
NOTBEPKAEHHA TAKOr'0 3aKIIOYCHILS.

Pae. X-NY, 1996, ®



123: 123662h The rotational spectra, hyperfine interactions,

and 170 magnetic shieldings of 170160160, 160170160, and

170810. Cohen, E. A;; Hillig, K. W. II; Pickett, H. M.~ (Jet

Propulsion Laboratory, California Institute of Technology, Pasadena,
CA-91109 USA). J. Mol. Struct.. 1995, 352/353, 273-82 (Eng)."

Measurement of the rotational spectra of 170160160 and 160170160

have been extended to allow the detn. of a complete set of sextic

. centrifugal distortion consts. for both mols. A near degeneracy of the

312 and 4o« levels of 170160160 causes strong perturbations of the
L/[ZZZJM' hyperfine patterns, gives rise to perturbation-allowed AJ = 2 -

/ transitions, and provides an accurate detn. of xa This has allowed
the calen. of the angle between the principal axis of the quadrupole

W tensor and the bond. The 170 spin-rotation interactions of

4 U‘D, 17085160 have been measured for comparison with the corresponding
l(ﬁ"//l«f/ (3 W values in Os,-and improved: values of the quadrupole coupling have
. / been obtained. Paramagnetic shielding and chem. shifts for 170 have
U -'éé A ﬁ ‘been calcd. from the spin-rotation consts. for both compds.. i

- 00 K
C.A. 199, 143, ~#0O
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613 122: 145673u Microwave spectra of all 70-monosubstituted
ozones. Colmont, Jean Marcel; Drean, Pascal
pectroscopie Hertzienne, Universite Sciences Technologies Lille,
59655 Villeneuve, Fr.). J. Mol. Spectrosc.
(Eng). The pure rotational spectra of all possib
ozone species have been investigated at selected
range from 49 to 393 GHz. Accurate rotational and centrifugal
distortion parameters up to the sextic terms have been detd. using
the Watson's Hamiltonian in its A-reduced form. Comparisons are

ézﬁ((%lzm ; m?de between exptl. values and those
; calcns. S e -
%t’/ﬁ/ﬂﬂ/

C A, 1995 122, x /2

169(1), 190-200
O-monosubstituted
frequencies in the’

obtained from the force field
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123: 1821611 “Rotational spectra of all 170-bisubstituted ozones:'
.. comparison between different structures. Colmont, Jean-Marcel;
Demaison, Jean; Cosleou, Jean (Lab. Spectrosc xle Hemxenne.
Univ. Lille I, 59655 Villeneuve D'Ascq, Fr.). {ol. Spectrosc.-
1995, 171(2), 453-67 (Eng). We report here the results of a
millimeter-wave study of all four possible bi-170 isotopic species of
- ozone, carried out in the frequency range from 49 to 393 GHz. Usin
. Watson's Hamiltonian expressed in the A-redn. form, the rotation
consts. and centrifugal distortion coeffs. up to the sextic terms are
accurately detd. for each form. The structures caled. by different:
= procedures are compared. __ . _ TR
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" 123: 686218 Fourler:transform spectroscopy of ';,lymme,t‘ric-‘
itop molecules. Flaud, J. M.; Perrin, A; Camy-Peyref, C.!

(Laboratoire de Physique Moleculaire et Applications, CNRS, 75252

_ Paris, Fr.). Spectrochim. Acta, Part A 1995, 51A(7), 1217-30 .

Wym 7 Wﬂ/
N

0. 1995, (43N 6

(Eng). A review with 32 refs. Because of its numerous advantages: :
coverage of wide spectral ranges, consistency of wave nos., high.
_resoln., high signal to noise ratio, etc., Fourier transform spectrometry '
‘has been and is still widely used in_mol. spectroscopy, producing !
large amts. of new precise spectroscopic data. The analyses of these .
.dats haveled to-a deep understanding of the very fine effects:
(resonances, centrifugal distortion, etc.) which affect both the line.

itions and intensities. As an illustration of progress achieved,
-using Fourier -transform spectra, in the spectroscopy of asym. tops,.
examples concerning ozone, hydrogen peroxide and nitrogen dioxide
aredescribed. . - o oo

s 5 ~

. . -
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124:127367j The bonding in the ozone molecule: from a differ-

ent perspective. Laing, Michael (Department Chemistry, University

Natal, Durban, S. Afr.). Struct. Chem. 1995, 6(6), 397-402 (Eng). A

new qual. treatment of the bonding in ozone is presented. It is based

upon a combination of several simple concepts: the nonparticipation of

the pairs of electrons tightly held in the at. 2s orbitals; simple overlap

of the 2p orbitals to form sigma bonds; interaction of three 2p orbitals

to yield bonding and nonbonding pi MOs that are populated by electron

cg ‘{ pairs; and van der Waals repulsion between the two terminal oxygen

atoms forcing these atoms apart to yield the bond angle of 117° as a

Z l 0 A -— Ae compromise. Both the assumptions and the resulting bonding picture

4 are in accord with the photoelectron spectr pic data, the results from
sophisticated MO calens., and the common phys. properties of ozone.

C H./99% (2% N/
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125: 259782w Study of electronically excited states of ozone by
electron-energy—-loss spectroscopy. Allan, Michael; Mason, Nigel
J.; Davies, Julia A. (Institut de Chimie Physique, Universite de Fri-
bourg, CH-1700 Fribourg, Switz.). J. Chem. Phys. 1996, 105(14), 5665—
567 (Eng). Electronically excited states of ozone were studied by EELS.
Two broad bands without visible vibrational structure are obsd. at 1.8 :

-+ 0.2 eV and 2.05 + 0.05 eV under scattering conditions favoring singlet

excitation, that is a scattering angle of # = 10° and residual energy E,
= 20 eV. The lower is assigned as A, the higher as !B, (Chappuis
band). Bands with rich vibrational structure are obsd. under scattering
conditions favoring triplet excitation, # = 30°—135° and residual energy
E, = 1-3 eV. At least two progressions can be discerned. The 1st has
an origin at 1.30 eV, the origin of the 2nd cannot be detd. unambigu-
ously, it is either at 1.53 or 1.45 eV. The known Hartley band and a no.
of other singlet and triplet excited states are obsd. at higher energy
losses. Excitation functions and angular distributions of the triplet band
at 1.30 eV and of the Hartley band are presented. The abs. value of the
differential cost section for excitation of the Hartley band is given.

C-A. /996, 128 N do
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1451283. TMonoxkenus AnHMIT B HHTCHCHBHOCTH nonockl 3'Hi0'[1]+'HI0'[3]
o3ona. Line positions and intensities of the 3'ni0'[1]+'n10'[3] band of ozone /
Barbe A., Sulakshina O., Platcaux J. J., Tyuterev VI. G., Bouazza S. [Journal
of Molecular Spectroscopy] // J. Mol. Spectrosc. - 1996. - 175, N 2. - C.

296-302. - Aurn.

PIY 1447



Hccnenosan UK-¢ypoe-cnektp nornowenna (8 oGnactu 4250 cm{-1}, ¢
paspewennem 0,008 cm{-1}) rasooGpasnoro o3ona (I) ¢ HCnonb30BaHHEM
KioeTsl  Yaitra jnmmoit 36,16 M npu  pasnennn 42,8  Topp.
Haentnduunposana nonoca cocrasnoro koneGanns 3'mio’[1]+mi0'[3] I, ana
KOTOpOro BepxHee konebar. cocTosaHNe npeacraBaset coboit nentany (400),
(301), (202), (103), (104), csa3anmyio uepe3 KOPHONHCOBO B3aHMOJCICTBHE
u  B3aumojeiicteue  Jlapnuura-/lennucona. [lpeanoskeHo  OoTHECEHHC
nabmonaembix nuumii ao J=43 u K[a]=13. INposeacua Teop. oGpaGorka
OKCMEPHM. JaHHBIX C MCMOJNL30BAHHEM TaMHABTOHHAHA, YYHTBHIBAIOLICTO
KopHonucoBo B3aumoneiicteie coctosuns (301) c coctoanuem (230),
YIOBNCTBOPHTENILHO ~ BOCMPOM3BOAALIAS  MOMOKCHHA  JHHMIT M HX
WHTCHCHBHOCTH B o6nacth 4170-4265 cm{-1}.



{;2351481. XapakTepucTHKa MeTacTabWUJIb-
HOro COCTOSHMS O30Ha ¢ TmNoMomblo yphbe-
CIIeKTpOMeTpUuM BLICOKOT'O pa3pelueHuns.
Characterization of a metastable state of ozone by high-
resolution Fourier transform spectrometry / Bouvier A. J.,
Bacis R., Bussery B., Churassy S., Inard D., Nota M.,
Brion J., Malicet J., Anderson S. M. // Chem. Phys. Lett.—
1996.— 255, Ne 4-6.— C. 263-266.— Amnra.
B o6nacty wactoT 9100-10 200 cM™! moayuen ¢ paspe-
'ﬂ~ /’ " wenuem 0,05 em~ ! CIeXTP O30Ha, OTHECEHHHIH K Ilepexo-

ny 3/12 — X1A1. H3MepeHH NONYLIMPMHBI JMHMIT M Ya-
cToTHl rojoB mnoioc Byaepa 0—0 u 1—0. Panmaumonnoe
BpeMs JKM3HM YPOBHA 3A, pasno 0,1-0,01 ¢, yTo yxasm-
BaeT Ha ero MeTacTabuibHHI XapakTep. HyneBoit ypomens

-1
pacnonoxxeH Ha 1085 cM™° BHIE Npefena IHCCOUMALMM
OCHOBHOTO cocTosaHMA. JacToTa nedpopMauMOHHOTO Koieba-

HUA we=530,94+0,4 cm~ 1. o M. A. Kosuep

1990wy
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125: 98493k Characterization of a metastable state of ozone by '
‘high-resolutjon Fourier transform spectrometry. Bouvier, A. J;
Bacis, R.; Bussery, B.; Churassy, S; Inard, D; Nota, M.; Brion, J; -
Malicet, J ; Anderson, S. M. (Universite Claude Bernard, Lyon I, Labo. |
ratoire de Spectrometrie ITonique et Moleculaire, UMR 5579 dy CNRS,
A3 Bd du 11 Novembre 1918, 69622, Villeurbanne, Fr.). Chem. Phys.

w ”7 V7&244 W\ Lett. 1996, 255(4,5,6), 263-266 (Eng). A high—resoln. study of the Wulf"
- b

ands of O is reported. A preliminary anal. of the rotational structure |
’ 47, in 2 vibronic bands yields e band origin To = 9555.49 4 0.25 cm-1, .
w C,W ! the bending frequency w, = 530.9 + 0.4 em-1 and geometries (R, 6) for -
the corresponding bound vibrational levels of the upper state, which is '
most likely to be 34,. Rotational levels extend to 21090 cm=! above T,,. :
The radiative lifetime is ~0.1-0.01 s, indicating the state's metastable .
charaqt,er. : ° ) —— !



enriched ozonesin liquid-
oxygen solution. Bulanin, K. M.; Bulanin, M. O Tsyganenko, A. A.
(Peterhof, Russia 198904). Chem. Phys. 1996, 203(1), 127-36 (Eng).
_FTIR spectra of 6 ozone isotopomers are studied in lig. O; soln. at 77 K
in the spectral range 650-3200 cm-!. Full vibrational assignment is
given and relative transition strengths are measured for many previ-
ously unobserved absorption bands of 1*0~enriched species. Whenever
such comparison is possible, most but not al] of the relative strengths in
soln. are in agreement with the rotationless transition moments in the
ZZ/( BW) gas phase. An order of magnitude enhancement obsd. for the hybrid—
type ¥, transitions in asym. 160150150 and 160180150 mols. is consistent
with the caled. off-diagonal vibrational dipole matrix elements for the,
fundamental transitions in Czv and C, isotopomers. Probably enhance- i
ment of transitions into the states with the even vibrational quantum |
no. v may serve as a sensitive criterion for an in!eraction—induceq
asym. distortion of the O, potential energy surface by intermo). interac-
tions via terminal O atoms. L . L

ﬂ | /996
5 ——124-245187y-Infrared-spectra of 180
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14B1280. Undpaxpacioe nornowenne O[3] npy naseprom BO30YKACHHH
CO[2]. Infrared absorption of O[3] under CO[2] lascr excitation / Codnia
Jorge, Azcarate M. Laura [Optical Engineering] // Opt. Eng. - 1996. - 35,N
1. -C. 86-93. - Aurn. :

Pt 1497
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© 6B1276. Ananu3 ¢ BbicoknM paspetuchieM 5'io'[3], 3'mo'[1]+'110'[2]+'110'[3] u
'mo'[1]+4'ni0'[3] nonoc {16}0[3]. TMonoskenua AHMIT i HHTCHCHBHOCTH. High
resolution analysis of the 5'mi0'[3], 3'mo'[1] + 'mi0'[2] + 'mo'[3], and 'mo'1] +
4'mi0'[3] bands of {16}0O[3]: Line positions and intensitics / Flaud J. M., Barbe A,,
Camy-Peyret C., Platcaux J. J. // J. Mol. Spectrosc. - 1996. - 177, N 1. - C. 34-39. -
Aurn.
Ha HK-(Qypbe-crcKTpoMeTpe € pa3pCLICHHCM 0,008 cm{-1} wu3mMcpeibl
koneOaTebHO-BPAILAT. CMEKTPBI  NOIOC 3uio'[1]+mo'[2]+'mo'[3] 1 S'mo'(3]
B6am3m 2,1 MKM 1 ropsucii nojocet 'mo'[1]+4'mo'[3]-'mo'[3] B6mm3n 2,5 MKM
Mosekynbt ozona {16}O[3]. Anami3 CncKTPOB BHIMOICH € yHCTOM KBapTHYHOIO
CEKCTHUNOrO LCHTPOGEIKHOTO MCKAKEHIA, PE30HANCOB AHTAPMOHIIMA  MCHKIY
ppauwar. yposuami (005)- 11 (311)-cocTosHii, KOPHOMHCOBLIX PC30HAHCOB MEKAY
(005)- 1 (104)-coctoanuamu u (104)- n (311)-coctosnuamu. [lna Gonee uem 126
JHHMET H3MEPEHBI HUTCHCHBHOCTH, COTACcyIOUWCCs € pe3ynbTaTamit MOZENBHOrO
pacuera.

vmY \qa7 -
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125: 70467f High resolution analysis of the 5v3, 3v, + v, + v5, and
v, + 4v3 bands of 160;: line positions and intensities. Flaud, J. M.;
Barbe, A.; Camy—Peyret, C.; Plateaux, J.J. (Laboratoire Phys. Molecu-
laire Applications, % .'v. Pierre Marie Curie, 75252 Paris, Fr.). J. Mol.

- Spectrosc. 1996, 177(1), 34—39 (Eng). Using a Fourier transform spec-

trum of ozone recorded in the 2.1 ym region at a resoln. of 0.008 cm-!,
it was possible to perform the 1st high resoln. anal. of the 3v; + v, + v,

" and 5v; bands of 160;. These results, together with those derived from

the anal. of the v; + 4v3 = v; hot band in the 2.5 um region, were used
to derive a large set of exptl. rotational energy levels (up to J = 47 and
K. = 14) for he three vibrational states (005), (311), and (104). These
levels were satisfactorily fitted using a Hamiltonian model which takes;
into account both the anharmonic interactions between the levels of
(005) and (311) and the Coriolis—type interactions between the levels of
(005) and (104) and of (311) and (104), and a precise set of vibrational
energies and rotational and coupling consts. was derived. In particular,
the following band centers were obtained: v, (005) = 4919.2034 cm~?, v,
(311) = 4897.2766 cm~?, vo(104) = 4922.5717 cm~1. Also, 126 line
intensities were measured and fitted leading to the detn. of transition
moment consts. for the 3 bands 5v3, 3v; + v, + v3, and v, + 4v;. These
consts., together with the Hamiltonian consts. derived were finally used
to generate a comprehensive list of line positions and intensities. _ '



s (T 39505 /9%

126: 162616v Low-lying ionization potentials of O; and NO; us-
ing the multiconfigurational spin tensor electron propagator
method. McKellar, Alexander J.; Yeager, Danny L.; Nicholas, Jeffrey
A.; Golab, Joseph T. (Chemistry Department, Texas A&M Upiversity,'
College Station, TX 77843-3255 USA). J. Chem. Phys. 1996, 105(22),
9927-9932 (Eng), American Institute of Physics. The multiconfigura-
tional spin tensor electron propagator method (MCSTEP) is a single;

: particle Green's function (or electron propagator) method for detg. the
é 9[ low~lying principal vertical ionization potentials (IPs) and electron af-|
- finities (EAs) of atoms and mols. It was specifically designed to handle:

" —, cases where the initial state has nondynamical correlation and/or is,

/)U’& 3 %@/ open shell. We have applied MCSTEP for the first time to triat. mols.
/ ' composed entirely of second row atoms. :The two cases we present are

Oy and NO, — for the former nondynamical correlation is present in the:

ground (initial) state and for the latter the ground (initial) state is open'

shell. MCSTEP results are accurate compared to expt. and other forefront:

@ theor. techniques. ‘ _
EA 1997 RE N IA /VQL
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3 @22131345. YapTpadMoJIeTOBREIN CIEKTP norJo- }
IneHMA o3oHa. CTPYKTYPHEIM aHAIU3 M U3ydeHMUe
u3oTonuueckoro addexra B cucteme Xsprau. UV
absorption spectrum of ozone: structure analysis and study of
_the isotope effect in the Hartley system / Parisse C., Brion J.,
‘Malicet J. // Chem. Phys. Lett.— 1996.— 248, Ne 1-2.—
C. 31-36.— Anxura. :

CnexTp mnorjouieHHs 030Ha B ob6macTH IIMH BoaH 195-
350 uM c warom 0,01 HM 3amucaH ¢ ToyHocTs0 1-3% npit ng-

/) . T T-pax 218-295 K mna 1603 1 1303. Hccnenopana kome6ar.
ﬂ. ~2. =
¢ CTPYKTypa cHcTeMbl X3DPTJH C TOYHOCTBIO OK0:10 10 cM !

718 oboux m3oTonoMmepoB. llonyyennnle pesyabTaThl npen-.
CTaBIAIOT HHTEpeC M aTMochepHoi ONTHKIL.
C. H. Myp3ux

X [99Y, ndZ
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128:225076r New structure of ozone. Rao, B.; Prakash, Ona (Divi-

" gion of Standards, National Physical Laboratory, New Delhi, 110 012 :

India). Asian J. Phys. 1996, 5(4), 487-491 (Eng), Anita Publications. '

A new structure of ozone was proposed and discussed from studies

W reported in the literature. Some of the obsd. properties of ozone such as i

v QAZ diamagnetic nature etc. can be explained satisfactorily by this structure. :

MGG

(A 1998, 128 /8 ®
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124: 245294f Vibrational spectra of the 150/170/i0 substituted,
ozone molecule isolated in matrixes. Schriver—Mazzuoli, L.; Schriv-'
er, A; Lugez, C.; Perrin, A.; Camy-Peyret, C.; Flaud, J.—M. (Labo-
ratoire Physique Moleculaire Applications, Universite Pierre Marie Curie,
75252 Paris, Fr.). J. Mol. Spectrosc. 1096, 176(1), 85-94 (Eng). IR
spectra of 1%0/270/180 enriched O; were recorded both in Ar and N
matrixes using Fourier transform spectroscopy. The fundamental bands

: V1, ¥z and the combination band v, + vy were analyzed from 2 mixts.
with different isotopic abundances. Most of the obsd. absorption peaks
were assigned, and a change in the relative intensities of the 3 funda-

L{/(' g UW mental modes was evidenced for unsym. isotopic species. The present
¢ tudy was undertaken to better understand possible mechanisms of
sotopic enhancements obsd. in the stratosphere. .

ch. 1996 29 i @
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125:177883r Calculation of proton affinities and absolute gas

basicities of X3 Group VI triatomics: a density functional study. '

Toscano, Marirosa; Russo, Nino; Rubio, Jaime (Dipartimento Chimica,:

Universita Calabria, I-87030 Arcavacata di Rende, Italy). J. Chem.

Soc., Faraday Trans. 1996, 92(15), 2681—-2684 (Eng). Proton affinities’

(PA) and abs. gas basicities (GB) of Oy, Ss, Ses and Te; have been'

computed using the linear combination of Gaussian—type orbitals—d.

3 functional method (LCGTO~DF) employing local and non—local exchange—:
- correlation functionals. Comparison with previous exptl. and theor..

/% results shows that the gradient cor. results are able to reproduce the
/’ exptl. proton affinities of ozone. PA and GB predictions for the other X,

‘ Group VI triatomics are consistent with the expected periodic trends.'

The computed geometrical and spectroscopic consts. for the X; systems,

; in both C,, and Dy, symmetry, agree well with the available exptl. data.

o 53, St /2,
C.A.1996, 14, N/ |
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[ 127:181340v Global potential energy surfaces for the lowest

two 1A' states of ozone. Atchity, G.J.; Ruedenberg, K. (Department,

Chemistry, Jowa State Universty, Ames, IA 50011 USA). Theor. Chem.,

Acc. 1997, 96(3), 176~194 (Eng), Springer. The global features of the:

potential energy surfaces of the lowest 2 A" states of 0; are established

and detailed information is detd. for the crit. regions. Contour maps are

MM/’/L& j - generated o:f a variety of planes and curvedbsurfaces cutting through the
d 2 energy surfaces in various directions to obtain a full understanding of
/Lf?ﬁf (,Wﬂ //; the 3D characteristics of both surfaces. Perimetric internal coordinates-
o are used so that the 3 atoms are treated on an equal footing. The 1}A"
X //4 M[m _state, the ground state, has a ring min. and 3 equiv. open min., all lying’
— in Cp,—restricted coordinate spaces. Direct dissocn. to Oz + O is only

C. f. /1997, 14 i /3



possible from the open min. The lowest energy path from the ring min.’
1st leads to an open min. before going to dissocn. The transition states:
between the ring min. and the open min. also have Cav symmetry. Cloge'
to these transition states lie the 3 open min. of the 2'A' state, which has'
no ring min, Isomerization between the open min. is highly unlikely in
the ground state, but not excluded in the excited state, Both states
issoc. into the same state of O, + O, namely the ground state O(3P) +
0,(3Z,~) whose energy lies between that of the 1!A" and 21A'open min.
" There exists an extended, interestingly shaped region in coordinate space
in which the 2 stateg come very close to each other. It contains an'’
intersection seam between the 2 states consisting of 4 branches con-,
nected by 3 knots, Radiationless transitions between the 2 states can
beﬁexpected_. o e - San e g
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128: 81544s Infrared spectrum of ozone in the 4600 and 5300
cm~! regions: high order accidental resonances through the
analysis of v, + 2v, + 3v; = va, ¥y + 2v, + 3v,, and 4v; + v; bands.
Barbe, A.; Plateaux, J. J.; Mikhailenko, S.; Tyuterev, V1. G. (Groupe

de Spectrometrie Moleculaire et Atmospherique, Equipe associee au !

CNRS D 1434, UFR Sciences, 51687 Reims, Fr.). J. Mol. Spectrosc.
1997, 185(2), 408-416 (Eng), Academic Press. The very weak bands v,

+ 2v, + 3v; and 4v, + v; of 1605 have been obsd. for the first time, using

the Fourier transform spectrometer (FTS) of Reims and the usual exptl.
setup providing a large product p x 1 of approx. 38 Torr x 36 m. The
upper levels of these A-type bands which are rather close in energy
(they appear resp. at 5291.722 and 5307.790 cm-!) belong to two differ-
ent sets of interacting polyads. To correctly reproduce the rotation—

- vibration energy levels and account for the obsd. perturbations, both

Vé’ﬂﬁ -4,

/% /W )
Z?//f

bands are treated in a dyad approxn.: the (123) state in the Coriolis
resonance with the (330) state, and the (401) state in the Coriolis
resonance with the (024) state. The assignments of the rotation—
vxbration levels of the (123) state are confirmed by measurements of line
positions of the hot band v, + 2v, + 3v; = v» which has also been obsd.
for the first time. The fits are very satisfactory: the r.m.s. deviation for
249 energy levels of the (123) state is 2.4 x 10~3 cm~! and is 2.0 x 10-3
cm~! for 266 levels of the (401) state. These r.m.s. are near exptl. ac-
curacy. Transition moments for the three obsd. bands are detd. from
measured line intensities.
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5 ' 127:312563v First observation of the v, = 3 state of ozone: the
(131) state through analysis of cold and hot bands. Study of v,
behavior. Barbe, A;; Mikhailenko, S.; Plateaux, J. J. (Groupe de
spectrometrie Moleculaire et Atmospherique, Equipe Associee au CNRS
D 1434, 51687 Reims, Fr.). J. Mol. Spectrosc. 1997, 184(2), 448—453
(Eng), Academic. The vibration—rotation energy levels of the (131) state
of ozone were obtained, covering the whole range of J up to 33 and K,
up to 9, from the anal. of the hot band, obsd. for the 1st time ¥y + .3+ v3
— v, in the 3400 cm™? region. The assignments were confirmed by the
anal. of the cold band vy + 3vz + 3 recorded in the 4100 cm=?! region.

. a . This enabled the authors also to derive the transition moment ¢,%°0~131
(, = 1.8 x 10-4 D. The anal. was performed using single state Watson's
Hamiltonian where the 164 levels are fitted with 10 parameters with a
-root—mean—square deviation of 1.9 x 10-3 cm~?!, near the exptl. ac-
curacy. Note that the anal. involving simultaneously three interacting
states of the Triad {(230), (131), (032)} also was performed which however
did not result in an improvement of the root—mean—square deviation of
the fit. This work allows the authors to observe a quasi-linear varia-
tion of A(1v,1), B(1v,1) + C(1v,1) and A,(1v,1) with respect to v,. This
result is of 1st im&rtance‘ to derive band centers of perturbing.

C A199%, [ ¥ &2
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[ A -+ 127: 104858 Analysis of the 2v, + v3 + 2v3-band of ozone. Barbe, !
3 ‘A.; Mikhailenko, S.; Plateaux, J. J.; Tyuterev, V1. G. (Groupe Spec- |
trometrie Moleculaire Atmospherique, Equipe Associee CNRS—URA D :

1434, 51687 Reims, Fr.). J. Mol. Spectrosc. 1997, 182(2), 333—341 (Eng), !

Academic. The 2v; + v, + 2v; band of ozone, occurring in the 4780 cm~? '

‘region, was obsd. for the 1st time, using a Fourier transform spectrometer,

at 0.008 cm~—? resoln. and using a large path length pressure product.

Assignments of vibration—rotational transitions were made up to J = 48

and K, = 9. As a few levels with K, = 1 or 2 are perturbed, -it was

_necessary to take into account the Coriolis resonance between the (212)

and (141) vibrational states. With the effective Hamiltonian explicitly

i/ accounting for the interactiori between these 2 states, the fit on 165,
t energy levels leads to the root—mean—square deviation of 1.9 x 10-3".
cm~1, which is near the exptl. accuracy. Line intensities of the 2v; + v, . .
+ 2v3 band were measured and caled. The set of spectroscopic parameters -
for interacting bands, as well as transition moment consts., is given. A’

complete list of line positions and intensities, with a cutoff of 1 x 10-28;
cm-1/mol.-cm=2 at 296 K up to J = 65 and K. = 15, was generated, !
which leads to the integrated band intensity S, (2v; + vz + 2v3) = (5.1 &-
2.0) x 10~23 cm~¥/mol..cm~2.

e 41997, 142w/
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127: 225454s The calculation of the bound and quasibound
vibrational states for ozone in its !B, electronic state. Bludsky,:

-Ota; Jensen, Per (FB 9—Theoretische Chemie, Bergische Universitat—:

Gesamthochschule Wuppertal, D-42097 Wuppertal, Germany). Mol.'
Phys. 1997, 91(4), 653-661 (Eng), Taylor & Francis. The bound and
quasibound vibrational states of ozone in the 1B, electronic state were

-caled. using the stabilization method. The calen. was based on an ab

initio potential energy function from the literature. From the topol. of
this surface, the authors det. the mol. symmetry group of 1B, O3 to be’
C2(M). "The parameters of resonances in the 750-2750 cm~! energy
range relative to the O,(1A;) + O(D) dissocn. limit are given. The effec-
tive vibrational consts. obtained by fitting the caled. vibrational energy
levels are compared with the corresponding exptl. values. The agree-'
ment is satisfactory and supports the assignment of the Huggins band
to the 1B, — X!A, electronic transition.. ;
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22B1175. HapyuweHHe npaBiUla HEMONHOTO HEMEPECEUCHHA MEKIAY MOMHOCTBIO
CHMMETPHYHBIMH  COCTOSHHAMHM C 3aMKHYTBIMH 000JI0YKaMH B BaICHTHO-
usoanextpontom pany O[3], S[3], SO[2] u S[2]O. Violation of the weak
noncrossing rule between totally symmetric closed-shell states in the valence-
isoclectronic series O[3], S[3], SO[2] and S[2]O / Ivanic Joseph, Atchity Gregory
J., Ruedenberg Klaus // J. Chem. Phys. - 1997. - 107, 11. - C. 4307-4317. - Aura.

C ncnone3oBaneM MHorokoHdurypausontoro meroaa CCIT B nosHOM BajleHTHOM
npocTpancTee i 6asncoB cc-pVITZ HccnenoBaHbl NMOBEPXHOCTH NOTEHUMANBHOI
sHeprun ([13) yKkasaHHbLIX B 3arJIaBHH CHCTEM B OCHOBHBIX H  HH3LINX
Bo30yxaennsix ({1}A[1]) cocroaumsx. ITokasaHo, 4TO0 BO BCEX chayyasx
B3aHMOMNpPEBPALICHHE H30MEPOB C OTKPLITONi M LHKIHYECKON CTPYKTypoii
NPOMCXOAMT C MOMOMWIBIO MnepexoasiX cocroannii C[2v], BOMH3H KOTOPEIX
Habmonaetcs konnyeckoe nepeceuetne 1{1}A[1]- u 2{1}A[1]-nosepxnocreii I13.
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d 128: 94729f Molecular geometry and vibrational frequencies of |

5 ozone from compact variational wave functions explicitly includ- f
ing triple and quadruple substitutions. Leininger, Matthew L;|
Schaefer, Henry F., III (Center for Computational Quantum Chemistry, |
University of Georgia, Athens, GA 30602 USA). J. Chem. Phys. 1997,
107(21), 9059-9062 (Eng), American Institute of Physics. The perfor- :
mance of a multireference CISD method, CISD(TQ), is compared to that ;
of other approaches which include a large degree of electron correlation, '
including Brueckner methods. The CISD[TQ) method selects as refs. all .

4 ..,  single and double substitutions within an active orbital space. Certain '
W /ﬁ{/ triple and quadruple substitutions from the Hartree—Fock ref. are Eo
f) . included in the CISD[TQ] wave function as singles and doubles from the
/ / /M selected ref. set. This wave function has previously been shown in simpler

/ / cases to provide results near to those predicted by the CI wave function,

A 0M including all single, double, triple, and quadruple substitutions (CIS-

4%4 DTQ). For the challenging multireference case of ozone, the CISD[TQ]

wave function yields geometries and harmonic vil.rational frequencies

with an accuracy similar to the full CCSDT method. These promising
results suggest that for difficult multireference problems the CISD[TQ] .
wave function provides an efficient and accurate approach for dpproximat. . - |
ing the complete CISDTQ. = - . R |

CA. 1908, 13,07
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127: 25186u Photofragment excitation spectrum for O('D) from'
the photodissociation of jet-cooled ozone in the wavelength!-
range 305—-329 nm. Takahashi, Kenshi; Kishigami, Masahiro; Tan-
iguchi, Nori; Matsumi, Yutaka; Kawasaki, Masahiro (Institute for!
Electronic Science, and Graduate School of Environmental Science, Hok-
kaido University, Sapporo, Japan 060). J. Chem. Phys. 1997, 106(15),
6390-6397 (Eng), American Institute of Physics. The photofragment
excitation (PHOFEX) spectrum for O('D) prodn. from the photolysis of
0, under supersonic free—jet conditions was measured, scanning the
photodissocn. wavelength at 305-329 nm and probing the O('D) atoms
by vacuum UV laser induced fluorescence at 115.2 nm. The bond dis-*
socn. energy Dy*(0;-0) is 101.53 + 0.25 kJ mol" ! from the cut-off:
wavelength in'the PHOFEX spectrum for the photodissocn. of jet —coolud ;
0 (Tree = 5 K) to O('D) + O,(a 'A,). The cut—off wavelength for vibra- |
tionally hot band excitation to the dissociative continuum of O(*D) + O.-:
(a 'A,) was also obsd. in the PHOFEX spectrum. The active mode for
the hot band excitation was the antisym. stretching mode vy in the
ground electronic state of O,. Sharp peaks corresponding to vibrational |
bands in the Huggins system were also obsd. in the PHOFEX spectrum |
of the O(!D) atoms produced via the spin—forbidden dissocn. process, O-
('D) + O4(X X-,). The spectral widths of the vibronic bands in the!

,Husgins system are discussed in terms of the dissocn. dynumics. !
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128: 27060t theoretical studies of the potential energy surface’

and the vibrational excited state of ozone. Xian Hui; Xie, Daiqian;

Yan, Guosen (Dep. Chem., Sichuan Univ., Chengdu, Peop. Rep. China

610064). Wuli Huaxue Xuebao 1997, 13(10), 865-867 (Ch), Beijing.

Daxue Chubanshe. The excited vibrational states of the ozone mol. are

e B [“)M . studied using the vibrationally SCF-CI (SCF-CI) procedure. In order

i At / to reproduce the obsd. vibrational band origins well, the potential energy

/L 0 m #{ surface for the electronic ground state of O3 is optimized using the
recently obsd. vibrational band origins up to 4400 cm-!. The root—

_ % ( mean-square error of this fitting for the 30 obsd. vibrational energy
1 /) levels is 0.47 cm=!. All the calcd. band origins are within 1.0 cm-? of

~the obsd. yalues:

/)wo/ : /[2[62(
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128: 222886u The ozone molecule: electronic spectroscopy. Ba-
cis, R.; Bouvier, A. J.; Flaud, J. M. (Laboratoire de Spectrometrie ion- .
ique et moleculaire, UMR CNRS no. 5579, Universite Claude Bernard,

;9622 Villeurbanne, Fr.). Spectrochim. Acta, Part A 1998, 54A(1), 17—
fi

4 (Eng), Elsevier Science B.V.. A review with 112 refs., dealing with
ive lowest—lying excited electronic states of ozone, UV excited states,
vacuum—UV absorption, photoionization, photoelectron spectra, and pho-
todissocn. products.
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130: 30639k The 2v, and 3v; — v, bands of ozone. Barbe, A.; Chich-

ery, A,; Tyuterev, V1. G.; Taskhun, S.; Mikhailenko, S. (Groupe de

Spectrometrie Moleculaire et Atmospherique, UPRESA CNRS Q 6089,

UFR Sciences, 51687 Reims, Fr.). Spectrochim. Acta, Part A 1998,

54A(12), 1935-1945 (Eng), Elsevier Science B.V.. The IR spectra of

160, in the range 1300—1500 cm~! were recorded at high resoln. (0.007

em~1), with a large product p x 1 = 32.4 torr x 3212 cm, and a good S/N

- ratio = 500. This enables the authors to observe the 2v, band with high

i values of rotational quantum nos., resp. J < 57 and K, < 16, and also to
W,’,//L// / observe for the 1st time the hot band 3v, — v,. The IR data, combined
with the 24 known microwave transitions in the (020) state, lead to a

new set of Hamiltonian parameters. Statistical aspects of the simulta-

- neous fit of microwave and IR data are discussed and predictions of
microwave transitions in the (020) state are given. The Hamiltonian

&
C. A 1999 730, p°3



parameters for (030) are reported, leading to an observation of a quasi
linear dependence of rotational consts. and the centrifugal distortion
const. Ak with respect to the v, quantum no. Transition moment
parameters are given for the 2v; and 3v, — v, bands. A complete final
calen. of line positions and intensities up to J < 65 and K, = 20 leads to
the integrated band intensity S, (2v,) = (5.328 x 10-22 cm=-1)/(cm-2
mol.~?) at 296 K, with a cut—off of 2 x 10-26, R



ﬂ‘j 128: 236424d First study of the v, = 3 dyad {(130), (031)} of ozone -
through the analysis of hot bands in the 2300-2600 cm~! region.
Barbe, A.; Mikhailenko, S.; Plateaux, J. J.; Tyuterev, V1. G. (Groupe :
de spectrometrie Moleculaire et Atmospherique, UPRESA CNRS Q 6089,
[UFR Sciences, 51687 Reims, Fr.). J. Mol. Spectrosc. 1998, 187(1), 70~
74 (Eng), Academic Press. Hot bands vy +3v, — v and 3v; + v3 = v3 of .
160, in the region 2300—-2600 cm~! and the cold band 3v; + v; in the
region 3050—-3110 cm=?, corresponding to the v, = 3 dyad {(130), (031)},
. were obsd. for the 1st time, using the Fourier Transform Spectrometer
l) A ¥i (; (FTS) at Reims and the usual exptl. setup providing a large product .
2 J; s

pressure x path length, p x l. Three hundred sixty—five rovibration
energy levels of the upper states were obtained with J and K, up to 46
and 9, resp. The fit of these data gives a root—mean—square deviation
of 1.93 x 10-3 cm~1. The v, dependence of the rotational parameters A,
B, and C for the (1»,0) and (0va1) states is disenssed ... __. .

41998, 128, 49



128: 198019r Analysis of high resolution measurements of the /y?f
j 2v,+3v, band of ozone: Coriolis interaction with the v,+3v,+2v, |
band. Barbe, A.; Plateaux, J. J.; Tyuterev, V1. G.; Mikhailenko, S
(Groupe Spectrometne Moleculalre Atmospherique, Equipe Associee '
CNRS UPRESA D 1434, UFR Sciences, 51687 Reims, Fr.). J. Quant. '
Spectrosc. Radiat. Transfer 1998, 59(3-5), 185—194 (Eng), Elsevier Sci-
ence Ltd.. The 2v,+3v; band of ozone, which occurs in the 5080 cm=?
region, was obsd. for the 1st time using a Fourier transform spectrometer, :
operating at 0.008 cm~? resoln. and with a large path—length x pressure
product (3616 cm x 42.8 torr). Assignment of rotation—vibration transi-
tions was done for J = 40 and K, = 14. It was necessary to account for l
the Coriolis coupling between the levels of the (203) and (132) states to !
correctly reproduce the energy levels, particularly for states with K, =
4. In this way, the authors have obtained a very satisfactory root—mean—
square error of 1.8 x 103 cm~}, close to the exptl. accuracy. Line intensi-
ties of the 2v,+3v; band were measured and caled., and transition moment
consts. derived. Finally a complete list of line positions,a dn intensities :
was caled., leading to a total band intensity of Sv=0.133 x 10~2! cm~*/mol
cm=2 at 296 K. _ i

1
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129: 195049k Infrared high-—resolution spectra of ozone in the ’
range 5500—-5570 cm~!: analysis of v; + 5v; and v, + v + 4v; bands.
Barbe, A.; Chichery, A.; Tyuterev, Vi G.; Taskhun, S. A.; Mikhailenko,
S. N. (Groupe de Spectrometrie Moleculaire et Atmosphenque Equxpe
Associee au CNRS UPRESA Q 6089, Universite de Reims, UFR Sci-
ences, 51687 Reims, Fr.). J. Phys. B: At., Mol. Opt. Phys. 1998, 31(11),
2559-2569 (Eng), Institute of Physics Publishing. The v, + 5v4 and v,
+ v, + 4v3 bands of ozone, which occur in the 5500 cm~! region, were

obsd. for the 1st time using a Fourier transform spectrometer, operating °
at 0.008 cm~! resoln. and with a large path length x pressure product -

(3216 cm x 28.3 torr). The assignment of rotation—vibration transitions
was done for J up to 35 and Ka up to 12, for the v, + 5v; band and up to
J = 40 and Ka = 2 for the v; + v, + 4v; band resp. The effective

Hamiltonian used in calens. accounts for the 1st—order Coriolis coupling
between these two bands. As the levels corresponding to Ka = 5 are -

perturbed, it was necessary to account for anharmonic resonance with

the (321) state. Also, to correctly reproduce the levels of (015) with Ka °

=8, 9, 10 it was necessary to include a Coriolis coupling with (080) state
in the model In this way, the authors have obtained a very satisfactory
root—mean—square deviation of 2.4 x 10-3 cm-1, near the exptl. ac-

curacy. Rovibrational line intensities of v, + 5v; and v; + v; + 4v; bands :

were measured and the value of the principal transition moment consts.

were recovered. Finally a complete list of line positions and intensities |

was caled. leading to the integrated band intensity of S, = 9.33 x 10-23 ; E
em~Ymol. cm-2 for the v, + 5v3 band and S, = 1.44 x 1023 cm~Vmol, - . -

cm=2 for the v; + v, + 4v3 band at 296 K with a cut—oﬁ' of3 X 10 26,

TR TN ARA Y W
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130: 73147r The 2v, + v» + 3v; band of 160;,: line positions and
intensities. Barbe, A.; Chichery, A. (Groupe Spectrometrie Mol. At-

/mosphcriquc. Equipe Associee, CNRS, 51687 Reims, Fr.). J. Mol. Spec-

trosc. 1998, 192(1), 102-110 (Eng), Academic Press. The 2vy + v, + 3v,

band of ozone, which occurs in the 5700—cm-? region, was obsd. for the -
1st time using a Fourier Transform Spectrometer, operating at 0.008

em-! resoln. and with a large pathlength x pressure product (3216 cm x
28.3 torr). The assignment of rotation—vibration transitions was done
for J up to 38 and Ka up to 11, resp., after many difficulties due to a
Coriolis coupling between (213) and (420) states. This 1, which occurs
between closed band centers (4 cm=1!) but corresponds to £Av; = 6,
strongly perturbs energy levels and leads to a difficulty in assignments.
In particular the authors show the deviations for various types of J and



Ka as large as 1 em-?, with respect to the calens. performed without’
* account of this resonance. - The final calen. for the 212 rovibrational
states is very satisfactory, as the root—mean—square is 2.5 x 103 ¢cm~4,
near the exptl. accuracy, with meaningful spectroscopic Hamiltonian
parameters. Rovibrational lines intensities of the 2vy + v2 + 3, band
were measured, and the value of the transition moment was recovered.
Finally a complete list of line positions and intensities was caled. (with
a cut—off of 3 x 10-26 cm=Ymol. cm-?) leading to a total band intensity
of S, = 3.118 10~23 cm~Ymol. cm~2 at 296 K. (c) 1998 Academic Press.
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'129: 33874y Vibrational relaxation study of O, in rare gas and
/mtrogen matrixes by time resolved infrared—infrared double '
resonance spectroscopy. Dahoo, P. R.; Jasmin, D.; Brosset, P.;
Gauthier—Roy, B.; Abouaf—Marguin, L. (Laboratoite de Physique Mo- {
leculaire et Applications, Universite Pierre et Marie Curie, 4 place Jus- |
sieu, 75252 Paris, Fr.). J. Chem. Phys. 1998, 108(20), 8541-8549 (Eng),
American Institute of Physics. A time resolved IR-IR double resc::-:ce '
technique is used to study the vibrational relaxation of O3 in rore gas |
and N matrixes. A tunable IR pulsed source excites the v;".va level of
O3 in the g'round electmmc state A cont.muous wave (~w) CO, la.ser




probes the populations of the fundamental and v = 1 levels as a func- .
‘tion of time. After minimization of thermal effects, the relaxation signal ,*
can be analyzed. At fixed probe frequency, the behavior of the rise time |

. «of the signals with the pump frequency shows spectral diffusion to occur '
inside the inhomogeneous profiles. At high concn. in Ar (Oy/Ar = 1/250),
intermol. energy transfer is obsd. between the 2 sites. In Xe matrixes,
it has time to take place at concns. 1/2000. The relaxation rates of the -
vz = 1 level to the ground state are measured at different concns. in rare
gas and N matrixes. At high diln., a max. relaxation time, called intrinsic
relaxation time 7;, is detd. in the different matrixes: it covers 3 orders of !
magnitude, from a few hundred nanoseconds in Ne to 320 us in Xe. The.

results are discussed and compared with literature data within the frame

of the isolated binary collision model.

4. 1998 '__/;_gj/~‘/1/3
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128: 222885t The ozone molecule: infrared and microwave spec-
troscopy. Flaud, J. M.; Bacis, R. (Laboratoire de Photophysique Mo-
leculaire, CNRS, Universite Paris—Sud, 91405 Orsay, Fr.). Spectrochim.
Acta, Part A 1998, 54A(1), 3~16 (Eng), Elsevier Science B.V.. A review
with 84 refs. is given on vibrati

onal state, mol. rotation and transition,

moment transitions for ozone mols. An effect of the isotopic substitution'

is discussed. . !
7
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. 128:276409j Rotational structure in the absorption spectra of
3 180, and '®0; near 1 ym: A comparative study of the 3A; and 3B,
states._Gunther, Jurgen; Anderson, Stuart M.; Hilpert, Georg; Mauers- -
/ é’-’ p | berger, Konrad (Bereich Atmospharenphysik, Max—Planck—Institut fur’
3 Kernphysik, Heidelberg, Germany). J. Chem. Phys. 1998, 108(13), 5449—
5457 (Eng), American Institute of Physics. Absorption spectra for 180,
and 180; near 1 y# were recorded to explore the rotational structure
assocd. with the 3A, and 3B, electronic states of ozone. Rotational
features within the 3A; 1A; 1-0 band respond predictably to isotopic
substitution, enabling detn. of the upper state adiabatic electronic energy
and asym. stretching frequency via isotope shift techniques. The authors
find an adiabatic energy of 9963 + 4 cm™~}, in excellent agreement with
that detd. earlier from vibronic isotope shifts obsd. at lower resoln.; 9990 -
£ 70 cm™1. The authors also find an asym. stretching frequency of 367
M m ., % 17 em™}, indicating that the 3A, state potential energy surface is
bound against dissocn. to 0+0, despite the fact that it lies above the

é? corresponding dissocn. limit. Rotational structure assocd. with transi-

W tions to the 2By state is detected for the 1st time. It responds anomalously
to 180 substitution. The geometry of the upper state for 180, appears

ﬁ to differ markedly from that for 160, (A0=—4 deg, or Ar,~+0.07 A), sug-
gesting that the 3B, surface is strongly anharmonic and precliding a

straightforward anal. of the isotope shifts.

//% [A.77909, 429, WA
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129: 101293k Theoretical investigation of Wulf and Chappuis
bands in the spectrum of ozone. Minaev, B. F.; Kozlo, E. M.
(Cherkassk Engineering and Technological Tnstitute, Ukraine). .J. Struct.
Chem. 1997 (Pub. 1998), 38(6), 895-900 (Eng), Consultants Bureau.

The ground state and some lowest excited states of ozone are caled. by
the semiempirical MNDO method using CI to explain the Wulf near-IR

g absorption band and photodissocn. of ozone. The results of calcns. show .
a2 3 that 3A,(13A) is the lowest excited triplet state of O,; a transition to this
74€ /;Z /4) “— state from the ground X!A, state is responsible for the weak Wulf absorp-
= tion. The oscillator strength (f = 3.2 x 10-7) and the radiative lifetime

/) 5 P of the 3A, state (r = 0.01 s) are in agreement with recent ab initio calcns.
AU %ﬁ/f : ) ,
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129:250407c . A systematic ab initio investigation of the open,

and ring structures of ozone. Muller, Thomas; Xantheas, Sotiris S.;'
Dachsel, Holger; Harrison, Robert J.; Nieplocha, Jaroslaw; Shepard,

- Ron; Kedziora, Gary S.; Lischka, Hans (Institut fur Theoretische Che-
mie und Strahlenchemie, Universitat Wien, A—1090 Vienna, Austria)

p %M? Chem. Phys. Lett. 1998, 293(1,2), 72—-80 (Eng), Elsevier Science B.V.::
v The energy difference between the open and the ring isomer of ozone as

well as the dissocn. energy (03(X;'A;) — 0,(X,2Z-,) + O(°P)) have been
/W detd. at the CCSD(T), MR-CISD and MR-AQCC levels of theory. Us-
ing correlation consistent basis sets up to quintuple—zeta quality, the
estd. complete basis set limits for CCSD(T) and MR—-AQCC lie within 1 -
kcal/mol of the exptl. value of 26.1 £ 0.4 kcal/mol and place the ring-

isomer by 4.8 and 5.3 kcal/mol, resp., above the dissocn. limit. Zero—|

point vibrational corrections increase ‘the latter two values by 1.4 kcal/.
mol.

'
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| "130:86380m " Single-reference electron propagator calculations
‘on vertical ionization energies of ozone. Ortiz, J. V. (Department
‘of Chemistry, Kansas State University, Manhattan, KS 66506—3701
USA). Chem. Phys. Lett. 1998, 297(3,4), 193—199 (Eng), Elsevier Sci-
W ence B.V.. Vertical ionization energies of ozone are caled. with electron ;

propagator methods that employ a single ref. configuration. Ref. deter-
minantal wave functions are defined by Hartree—Fock orbitals or by

ﬂ/% approx. Brueckner orbitals from a coupled—cluster wave function. An

‘ accurate description of the lowest 2A;, 2B, and 2A; cationic states
requires retention of terms in the superoperator Hamiltonian matrix
that have been safely neglected in calcns. on the ionization energies of
typical, closed—shell mols. . o IR

®
ch 1999 436, VY
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129: 32536¢c A refined potential energy surface and the rovibra-
tional states for the electronic ground state of ozorne. Yan, Gu-
osen; Xian, Hui; Xie, Daigian (Department of Chemistry, Sichuan
University, Chengdu, Peop. Rep. China 610064). Mol. Pkys. 1998, 93(6),
867-872 (Eng), Taylor & Francis Ltd.. A potential energy surface for
the 2lectronic ground state of ozone was’optimized by using a variational
procedure with the exact vibrational Hamiltonian in bond-length—bond~"’

Mﬂuﬂg ﬂ‘% piangle coordinates. In the optimization, the ab initio force field of P.
Borowski et al. (1992, J. Chem. Phys., 97, 5568) was taken as the start-
mg point taking into account the recently obsd. vibrational band origins.

L //MOP /’QVM/ up to 4900 cm~* reported by J. Floud et al. (1996, J. molec. Spectrosc.,

/ 177, 34). The root mean square error of this fit for the 39 obsd.
vibrational energy levels is 0.83 cm~!. In order to test the refined
potential, the rovibrational energy levels up to J = 15 were caled. and
compared with the obsd. values. . = - -
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22B1388. dypre-cneKTphl BrICOKOro paspewenns NO[2] u O[3] B o6nacts
uactot 12500-40000 cM{-1} npu arMocepHbIX TeMnepaTypax H AaBACHHH.
High-resolution Fourier transform spectra of NO[2] and O[3] in the 12500-
40000 cm({-1} range at atmospheric temperatures and pressures / Voi
Susanne, Orphal Johannes, Burrows John P. // 53rd Ohio State Univ. Int.
Symp. Mol. Spectrosc., Columbus, Ohio, June 15-19, 1998. - [Columbus
(Ohio)], 1998. - C. TB10. - Anra.

e e e e

Tk, 1998 ¥ ®



F: 03 VAl
P 3 QW ) Z‘DOQJ. /j'/y
132:56344 A comparative rotational analysis of
the 000 bands of the 3A2 X1Al Wulf transition for the
isotopomers 1603 and 1803 of ozone by high resolution
Fourier transform spectrometry. Bouvier, A. J.;
Veyret, V.; Russier, I.; Inard, D.; Churassy, S.:;
Bacis, R.; Brion, J.; Malicet, J.; Judge, R. H.
Laboratoire de Spectrometrie Ionique et
Moleculaire (associe au CNRS U.M.R. 5579) Universite
Claude Bernard Lyon I Villeurbanne 69622, Fr.
Spectrochim. Acta, Part A, 55A(14), 2811-2821
(English) 1999 A high resoln. Fourier transform
spectrometry comparative anal. of the rotational
structure of the 000 absorption band of the 3A2 X1Al
Wulf transition for the isotopomers 1603 and 1803 of
the ozone mol. is presented. With a near pure case
(b) coupling model for the upper triplet state, the

CA-26080, 732,



for the 3A2 state to <100 unperturbed rotational
lines  in the range 9100-9550 cm-1 for each band.

Using for each of them the well defined ground state
parameters, the authors obtained a std. deviation of
~0.050 cm-1 in the fits to the lines. The rotational'
consts. A, B, C, the 3 rotational distortion terms
.DELTA.K, .DELTA.K, .DELTA.J, the spin-rotation
consts. a0, a, and b and the spin-spin const. .alpha.
are detd. for the (0 0 0) vibrational level of the
3A2 state and of the 2 isotopomers. The parameter
.beta. arbitrarily fixed for 1603 was successfully
calcd. for 1803 and this last result justifies the
.beta. value adopted for 1603. The geometrical
parameters of the 3A2 state for the 2 isotopomers are
close, r = 1.343 A, .theta. = 98.8.degree. for 1803
and r = 1.345 A, and .theta. = 98.9.degree. for 1603
and so are the .DELTA. and .kappa. values. . The
origin of the 1803 000 band is blue shifted by
20.6(4) cm-1 with respect to the 1603 000 band. For
the congested parts of the spectra comparisons of
both isotopic species has to be done in a special way
through sub-band contours. The authors justify the
existence of perturbations in the 1st vibrational

levels of the 3A2 state by several crossings with
._high vibrational levels of the ground state.
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132:56347 Spectroscopy of O3 trapped in rare gas
matrices. I. Theoretical model for low-lying
vibrational levels. Dahoo, P. R.; Lakhlifi, A.;
Chabbi, H. Laborat®I¥@ @e Physique Moleculaire et
Applications du CNRS, Universite Pierre et Marie
Curie Paris 75252, Fr. J. Chem. Phys.,

111(22), 10192-10201 (English) 1999 A theor. model
is elaborated which allows methods used in gas phase
to be applied to calc. the vibrational energies and
transition moments for low-lying levels of 03 trapped
in rare gas matrixes. The model used in a previous
work allowed only one mode to be handled at a time.

_With the new approach, an overall treatment of low-

C A.REE0, 134,



lying levels is achieved. The trapping site, a
single or double substitutional 1 is distorted to:
minimize the free energy of the mol.-matrix system.
The mol. is considered to be submitted to the net
elec. field present in the site as the result of the
distortion and polarization of the matrix atoms. New
harmonic and anharmonic consts. that lead to matrlx
dependent calcd. energy levels and transition moments'
can then be detd. Besides confirmation of 2 trapping
sites, a single (S1) and a double (S2) substltutlonal
site in a distorted fcc. lattice structure, 2 other
S1 sites in Ar and Kr in a distorted hexagonal-
closed-packed (hcp.) lattice structure are possible.
A fit within exptl. uncertainty is reached between
obsd. and calcd. frequencies for fundamental bands

vl, v2, and v3.
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132:40781 Protonated Ozone: Structure, Energetics,
and Nonadiabatic Effec Ceotto, Michele;
Gianturco, Franco A.; Hirst, David M. Department of
Chemistry, The University of Rome Rome 00185, Italy
J. Phys. Chem. A, 103(48), 9984-9994 (English)
1999 Fully correlated calcns. using a
multiconfiguration-self-consistent-field (MCSCF)

treatment have been carried out to find the most stable
structure [O3H]+ and to improve on earlier calcns. on
the same system. The results used to evaluate proton
affinity (PA) and gas-phase basicity of the ozone
quantities which can be compared with exptl. data. The
existence of regi nonadiabatic coupling and of charge-
exchange effects is evidenced and ana with avoided
crossings specifically located for one of the four most
stab protonated adducts of ozone. .The present study
extends the level of accu achieved-in earlier-calcns. on
the possible structures for protonated ozo give#
specific suggestions on the microscopic processes for
the formation [O3H]+ in the gas phase. |

|
L
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131:122382 New Analysis of 2.nu.l + .nu.2,
.nu.l + .nu.2 + .nu.3, and .nu 2.nu.3 Bands of :
Ozone in the 2600-2900 cm-1 Region. Mikhailenko, '
_S.; Barb A.; Plateaux, J. J.; Tyuterev, V1. G.
(Laboratory of Theoretical Spectros Institute of
Atmospheric Optics, Tomsk 634055, Russia). J. Mol.
Spectros 196(1), 93-101 (English) 1999 The 2600-
2900 cm-1 spectral range is revisited -for an
accurate detn. of 1 intensities of the 2.nu.l1 + !
.nu.2, .nu.l + .nu.2 + .nu.3, and .nu.2 + 2.n bands
of ozone. The fit on 1702 energy levels of (012),
(111), and (210) detd. from obsd. transitions with
Jmax .ltoreq. 61 and Ka max .ltoreq. 17 a root-
mean-square = 5.6 .times. 10-4 cm-1 and provides a |

‘ 3+ //a;/{ e |

)
|
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satisfactory ag between calcd. and obsd. line positions.
Line intensities were measured fitted, leading to the.
detn. of transition moment parameters for the 3 ba Using
these parameters, the authors have obtained the.
following estns. fo integrated band intensities S(.nu.l
+ .nu.2 + .nu.3) = 2.509 .times. 10-2 S(.nu.2 + 2.nu.3)
= 0.330 .times. 10-20, and S(2.nu.l + .nu.2) = 0.0802 .
10-20 cm=1/mol cm-2 at 296 K, with a cutoff of 10-26 cm-,
1/mol cm-2. The of the .mu.(210)-(000)1 parameter;
assocd. with the .phi.x operator for 2.  .nu.2 band
obtained in anal. appears to be 8 times smaller than the:
previ detd. value of this parameter [M. A. H. Smith, C.:
P. Rinsland, J. M. Flau Camy-Peyret, and A. Barbe, J.:
Mol. Spectrosc. 139, 171-181(1990)]. The g line listing
of the 2.nu.l1 + .nu.2, .nu.l + .nu.2 + .nu.3, and .nu. 21
+ 2. bands (up to Jmax = 70 and Ka max = 23) was|
generated with an intensity c 10-26 cm-1/mol cm-2. The|
perturbations of (111) and (012) states by the state are |

discussed
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131:357474 Determination of the Effective
Ground State Potential Energy Function of Ozone
from High-Resolution Infrared Spectra.
Tyuterev, V1. G. Tashkun, S.; Jensen, P.;
Barbe, A.; Cours, T. Groupe de Spectroscopie
Moleculaire et Atmospherique, Equipe Associee, UFR
Sciences, CNRS UPRESA Reims 51687, Fr. J.
Mol. Spectrosc., 198(1), 57-76 (English) 1999
The effective ground state potential energy
function of the ozone mol. near the C2v equil.
configuration was obtained in a least-squares fit
to  largest sample of exptl., high-resoln.
vibration-rotation data used for t purpose so far.
The fitting is based on variational calcns.
carried out the extended Morse Oscillator Rigid
Bender Internal Dynamics model. The potential
function is expanded in Morse-type functions of the
stretching variables and in cosine of the bending




angle. The present calcn. produce results in
significantly better agreement with expt.- than
previous detns. potential energy surface, and the
energies predicted with the new surface
sufficiently accurate to be useful for the
assignment of new high-resoln. spectra. The root-
mean-square deviation of the fit of rovibrational
data J = 5 is 0.02 cm-1. For the set of all 60
band centers of the 1603 mol. included in the Atlas
of Ozone Line Parameters, the root-mean-square devi
is 0.025 cm-1, and for all band centers detd. so
far from high-resoln. sp including those recently
obsd. and assigned in Reims corresponding to hig
excited stretching and bending vibrations (vl + v2
+ v3 = 6), the root-me square deviation is 0.1 cm-

1. The dark states that produce resonance
perturbations in the obsd. bands are described with
exptl. accuracy up to (vlv2v3) = (080) state.

Extrapolation tests demonstrate the predictive p
the potential function obtained: rotational
extrapolation up to J = 10 fo 11 lowest vibrational
states results in an root-mean-square deviation of
cm-1. Vibrational energies measured by low-resoln.
Raman spectroscopy (w were not included in the
input data for the fit) are calcd. within the ex
accuracy (root-mean-square = 1.6 cm-1) of the
exptl. values up to the dis limit. The statistical
anal. suggests that the accuracy of the equil. ge
and force consts. of the mol. is considerably
improved relative to previo detns. The long-range
behavior of the fitted potential at the dissocn. 1
.fwdarw. 02 + O shows agreement with exptl. da;a.
The new potential ener surface was used to predict
the band centers of the isotopomers 1703 and
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131:248516 Adiabatic states of ozone using Fock'
space multireference coup cluster method. Vaval,

Nayana; Pal, Sourav Physical Chemistry Division,
National Chemical Laboratory Poona 411 008, India J. |
Chem. Phys., 111(9), 4051-4055 (English) 1999 In
this paper we present the Fock space multi-ref. coupled'
cluster theor suitable for calen. of 1low-lying -
adiabatically excited or electron attach states. Low-.
lying adiabatic as well as vertical excited states of!
ozone calcd. using this theory in the singles and !
doubles approxn. The calcd. adiabatic excitation |
energies are compared with the exptl. values. We al |
report the adiabatic electron affinity value of ozone.
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133:141877 Infrared Spectroscopy of Neat Solid Ozone

and That of Ozone in Interaction with Amorphous and’

Crystalline Water Ice. Chaabouni, H.; Schriver-Mazzuoli,
L.; Schriver, A. Laboratoire ~ de  Physique

Moleculaire et Applications, Universite Pierre et
Marie Curie Paris 75252, Fr. J. Phys. Chem.
A, 104(30), 6962-6969 (English) 2000. The
interaction of ozone with ice films under high
vacuum was studied with single reflection FTIR
spectroscopy (incidence angle of 5.degree.). Both
amorphous and cryst. 1ice were studied. On
amorphous ice which has a high d. of free surface
OH groups two states of ozone were obsd.: one which
_forms a H bond with the ice surface of the_

Liew



micropores, and a 2nd which is attributed to a
physisorbed state. Only the latter state is obsd.
on the cryst. ice surface. When chemisorbed ozone
is covered by an amorphous film, a temp. increase

560 K leads to diffusion (with a weak yield) of :

ozone in the H20 lattice. Absorbed ozone remains
in the ice bulk until sublimation of the ice film
near 155 K.
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132:187010 - Intensities of the difference bands
.nu.l+.nu.3-.nu.2 and 2.nu .nu.2 of ozone.

Comparison with theoretical predictions.

Chichery, A.; Barbe, A.; Tyuterev, V. G.;
Sulakshina, O.; Borkov, Y. Faculte des Sciences,
Groupe de Spectrometrie Moleculaire et
Atmospherique, CNRS Q 60 UPRESA Reims 51687,
Fr. J. Mol. Struct., 517-518, 165-170 (English)
2000 The IR spectra of 1603 in the range ;
1300-1500 cm-1 were recorded at high resoln. (0.007
cm-1), with a large product p.times.1l = 32.4
torr.times.3212 cm, and a good S/N ratio.simeq.500.
This enabled one to obsd. the 3.nu.2-.nu.2 band and
to extend the measurements of the 2.nu.2 (A. Barbe,

CAR.RE50, /92



A. Chichery, V1.G. Tyuterev, S. Taskhun, S.
Mikhailenko, Spectrochimica Acta 54A (1998) 1935-
1945). Two difference bands 2.nu.3-. and !
.nu.l+.nu.3-.nu.2 were obsd. as well. The positions
of the 1lines are known due to the studies of cold .
bands 2.nu.l, .nu.l+.nu.3, 2.nu.3 as wel .nu.2. In
this region only intensity measurements of the
.nu.l+.nu.3-.nu combination band were done so far.
Here, due to the large pressure .time pathlength
product, the authors are able to observe a large '
range of transitions for .nu.l+.nu.3-.nu.2 band (up
to J = 51 and Ka = 14), and al for the 1lst time.
2.nu.3-.nu.2 band. The authors have derived the
transit moment parameters for 2.nu.3-.nu.2 and estd.
an upper limit for 2.nu.l-.n A complete final calcn.
is performed for these difference bands. The !
principal transition moment parameters are compared!
_ with theor. predictio |
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132:257423

160170170 isotopomer of ozone.
J.-M.; Valentin, A.;

N'Gom, A.

CNRS, Universite Paris Sud Orsay,
J. Mol.

z Um . 20284 | Ao

The .nu.1l and .nu.3 bands of the
Perri A.; Flaud,
Camy-Peyret, C.; Gbaguidi, N.;
Laboratoire de Photophysique Moleculaire,
Paris® 91405, Fr.

Struct., 517-518, 157-163 (English) 2000

C. R 26605
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T e e 4, W reme-—-- - Using 0.002 cm-1 resoln.
Fourier transform absorptlon spectra of an 170 enriched
ozone sample, an extensive anal. of the .nu.3 band
together with a partial identification of the .nu.l band
of the 160170170 isotopomer of ozone was performed for
the 1lst time. The exptl. rotational levels of the (001).
and (100) vibrational states could be satisfactorily
reproduced using an Hamiltonian matrix which takes into
account the obsd. rovibrational resonances. Actually,
as for other Cs-type ozone isotopomers [J.-M. Flaud and
R. Bacis, Spectrochimica Acta, A54(1998) 3-16], the
(001) rotational levels are involved in both Coriolis
and Fermi type resonances with the levels from the (100)
vibrational state. Using an Hamiltonian matrix which
takes explicitly into account these resonances precise
vibrational energies and rotational and coupling consts.
were deduced and the following band centers
.nu.0(.nu.3)=1017.5336 cm-1 and .nu.0(.nu.1)=1080.153
. cm-1 were obtalned for the .nu.3 and .nu.l bands resp.

N '
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133:327523 Photodissociation of 03 around 309 nm.
Taniguchi, Nori; Takahashi, Kenshi; Matsumi,:
yutaka Solar-Terrestrial Environment Laboratory and
Graduate School of Science, Nagoya Univexsity
Toyokawa Aichi 442-8507, Japan J. Phys.
Chem. A, 104 (39), 8936-8944 (English) 2000.
Photodissocn. reaction of 03 following UV photon
excitation around the thermodn. threshold of the
dissocn. channel of O(1D) + 02(al.DELTA.g) at 309.44 nm
has been studied under room-temp. and jet-cooled
conditions. Both 0(1D) and O(3P) , photoproducts are
detected by a technique of vacuum UV laser-induced
fluorescence (VUV-LIF) spectroscopy. Photofragment
excitation (PHOFEX) spectra for the O(1D) and O(3P)
atoms are obtained by scanning the photolysis laser
wavelength between 297 and 316 nm while monitoring VUV-

O
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" 'LIF signal intensities at 115 and . :
130 nm for O(1D) and O(3P), resp. From the behavior of
the PHOFEX spectra for the O(3P) and O(1D) atoms around
the threshold into O(1D) + 02(al.DELTA.g), the existence
of an exit barrier along the 0-02 dissocn. coordinate in
the photoexcited electronic state of 03 is suggested..

Anal. of the 1line widths in the Jjet-cooled PHOFEX,
spectra of O(1D) and O(3P) suggests that the qua51-bound
states below the barrier and above the threshold have
lifetimes of 0.2-0.8 ps. The O(1D) quantum yield values.
from the 03 photolysis are obtained from the PHOFEX:
spectrum for O(3P) at 295 K. The O(1D) quantum ylelds;
between 297 and 305 nm are almost independent of the|
photolysis wavelength (.apprxeq.0.89), which is smaller
than the current NASA/JPL recommendation for atm.,
modeling (0.95). The phys. model for O(1D) formation in.
the photolysis of 03 in the wavelength range 305-329 nm|
is presented, which can quant. explain the temp. and

wavelength dependence of O(1D) quantum yield.
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132:127918 variational EKE-calculations of

rovibrational energies of the ozone molecule from an.
empirical potential function. Tyuterev, V. G.; Tashkun,

s. A.; Schwenke, D. W.; Jensen, P.; Cours, T.; Barbe,

. A.; Jacon, U.F.R. Sciences, Groupe de Spectroscopie
Moleculaire et Atmospherique UPRESA CNRS Q 6089

Reims 51687, Fr. Chem. Phys. Lett.,

316(3,4), 271-279 (English) 2000 We report

rovibrational calcns. from an empirical potential energy

C. B.2860, 3L



surface (PES) of the electronic ground state of ozone,
using an exact kin energy (EKE) operator. The PES was
optimized using the EKE Hamiltonian a exptl.
spectroscopic high-resoln. data. The RMS deviation of
calcns. for exptl. band centers directly obsd. so far in
high-resoln. spectra is 0.12 1. The RMS deviation of
calcns. of rotational energies up to J.ltoreq.5 0.002
cm-1 for the (000) level and 0.015 cm-1 for five lowest
vibrational states. Both rotational and vibrational
calcns. are more accurate than presently available EKE-
calcns. for 03. The PES shows a phys. meaningful long-‘
range behavior at the dlssocn. llmlt.
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133:258535 Potential function of the ozone

molecule: global calculations of ‘the rovibrational °

states and the dissociation behavior. Tyuterev,
Vladimir G.; Cours, T.; Tashkun, Sergey A.; Barbe,

e ——————— .

Alain; Jensen, P. Groupe de Physique
Moleculaire et Atmospherique, UPRESA, CNRS Q 6089,
UFR Sci. Reims, Fr. Proc. SPIE-Int. Soc.

Opt. Eng., 4063, 142- 151 (English) 2000.

Various empirical and ab initio potential
energy surfaces (PES) of ozone are compared with
recent accurate PES obtained by a variational fit
to spectroscopic data. The value of the dissocn.
energy De obtained from this PES agrees well with
recent exptl. values. Problems in the normal mode
assignment of highly excited vibrational states are

discussed. , ) o .




F: 03 AZASHS%E)

P: 3
132:243300 Measurements of 180-Enriched Ozone
Isotopomer Abundances Using High-Resolution Fourier
Transform Far-IR Spectroscopy. Wugt Larsen,
R.; Larsen, N. W.; Nicolaisen, F. M.7 Sorensen, G.
0.; Beukes, J. A. Institut of Chemistry,
‘Department of Molecular Spectroscopy, University of
! Copenha Copenhagen DK-2100, Den. J. Mol.

Spectrosc., 200(2), 235-247 (English) 2000 The
distribution of ozone isotopomers in ozone mixts.
produced by elec. discharge in mixts. of 1602 and
1802 at 77 K was measured by high-resoln. FTIR
spectroscopy. It was of key importance to assess not
only the total amt. of isotopomers of a certain mass
but also the relative amts. of corresponding asym.
and sym. ozone species of the same mass given as the

C. SR80, 132



ratios [160160180]/[160180160] and )
[160180180] /[180160180] . For many purposes both!'
ratios were assumed to have the statistical value,
2.00. Pu rotational spectra in the far-IR region
(30-100 cm-1) were recorded for 3 different 180-
enriched ozone mixts., all at 0.00185 cm-1 resoln.
All the spectra were cor. for thermal emission.
Linestrengths for individual 1lin in a particular
spectrum were measured by a fitting technique taking.
into account contributions from all other lines in
the spectrum. For this pur theor. linestrengths for’
all 6 ozone species contg. 160 and 180 obtained a
quantum-no.-dependent dipole operator were used. The:
ratios between ob and theor. linestrengths were used:
to det. the abundances of individual isotopomers in a:
particular ozone mixt. For one of the ozone samples
the abundances of all 6 ozone species were detd.:
within 1% relative uncertain For the 3 ozone mixts.;
studied, the ratio between = asym. and sym. speciesi
mono-180 ozone were 1.99(2), 2.01(2), and 2.10(6).
The ratio between asy and sym. species of di-180
ozone were 2.51(4), 2.42(10), and 2.46(3).



132: 353043x Accurate ab initio near—equilibrium potential
energy and dipole moment functions of the ground electronic
state of ozone. Xie, Daiqian; Guo, Hua; Peterson, Kirk A. (Depart-

@} ment of Chemistry and Albuquerque High Performance Computm"
Center, University of New Mexico, Albuquerque, NM 87131 USA). ..

MW ?~J{tl ;  Chem. Phys. 2000, 112(19), 8378-8386 (Eng), American Institute of

hysics. We report a highly correlated multireference CI calcn. of the
y § m ﬂ/ near—equil. potentiual cnergy surface of ozone using a large correlation
( / / consistent basis set. Three—dimensional anal. expressions are obtained
for the potential energy and dipole moment functions using least—

squares fits to ab initio points near the C., equil. geometry. Low-lying

C. 2. 2660, /34, Wik



vibrational band origins of 603 and some of its isotopic variants are
caled. using the ab initio potential energy function. The caled. funda-
mental frequencies for the sym. stretching and bending vibrations are
‘within about 3 cm-1! of the obsd. values, while that for the antisym.
stretch deviates from expt. by about 13 cm~!. The agreement with expt.
can bo significantly improved if the ab initio potential energy function
is” scaled in the antisym. stretching coordinate. Abs. IR absorption
intensities are also caled. using ab initio elec. dipole moment functions
and in good agreement with the available exptl. data. |
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WM&;M 132: 353047b Algebraic approach to the potential energy surface
74 /for ?hc clcctromc_ ground‘statc of ozone. 7_!_1;;11:, Y..; Ding, S.
/w g (Institute of Theoretical Chemistry, Shandong University, Jinan, Shan-
dong, Peop. Rep. China). Chem. Phys. 2000, 255(2-3), 217-221 (Eng),
W Elsevier Science B.V. A potential energy surface for the electronic ground
state of the O3 mol. is obtained using U(+) group. This potential energy

surface includes the information of bending motion. Addnl., some proper-
ties, for example, saddle points, are discussed.

(1. 2000, (32, W26




WW 132: 353045z Dynamical symmetric group approach to potential
energy surface of molecule Os. Zheng, Yujun; Ding, Shiliang (In-

M W Q_Ml, stitute of Theoretical Chemistry, Shandong University, Jinan, Peop. Rep.
. / ,China 250100). Chin. Sci. Bull. 2000, 45(4), 331-334 (Eng), Science in

China Press. The Hamiltonian of O3 mol. is written in terms of Casimir

and Majorana operators using coherent states and the corresponding

potential energy surface (PES) is obtained. The PES and contours are

plotted. The calcd. force consts. and dissocn. energies are in good agree-

ment with exptl. values. .

C- A 2800, 8L, N4
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134:345856  Spectroscopy and predissociation of the 3A2

i
i

clectronic state of ozone 1603 and 1803 by high resolution ‘

Fourier transform spectrometry.  Bouvicr, A. J.; Wannous, G.;

Churassy, S.; Bacis, R; Brion, J; Malicet, J.; Judge, R. H

Laboratoire de Spectrometrie lonique et Moleculaire (associe au :
CNRS UMR. 5579), Universite Claude Bemard Lyon I,
Villeurbannc, Fr.  Spectrochim. Acta, Part A (2001), 57TA@3), 561- -

579. in English.

A high resoln. Fouricr transform spectrometry anal. of the |

rotational structure of the 201 absorption bands of the 3A2¢-X~1A1 '

Wulf transition for the isotopomers 1603 and 1803 of the ozone mol.
is presented. These bands are very intense compared to the 000 bands
but the predissocn. is so strong that the main sub-bands appear as
continuous contours. Isolated lines and band contour methods were

used together to analyze these two rovibrational bands. The lines

{
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corresponding to the 2 component are gencrally the most mtense and ¢
isolated. The authors' data sets for the (0 1 0) level of the 3A2 statc !
are limited to .apprx.102 weakly or unperturbed rotational lines for ;
the 201 of 1603 in the range 9620-10140 cm-1 and 123 weakly or .
unperturbed rotational lines for the same band of 1803. Using for !
each of them the well-defined ground state parameters, the authors

obtained a std. deviation of .apprx.0.035 cm-1 in the fit to the lines for
1603 and 0.027 cm-1 in the case of 1803. The rotational consts. A,
B and C, the three rotational distortion terms AK, AJK and AJ, the

_ spin-rotation consts. a0, a and b were successfully caled. for 1603
and 1803 while the spin-spin consts. were fixed to their resp. values

obtained for the origin bands. As is the case for the 000 band, the
authors have a partial agreement with the isotopic laws for the

rotational consts. The geometrical parameters of the (0 1 0) level of -

3A2 state for the two isotopomers are close, r = 1.357 .ANG,, 0 =

100.7° for 1803 and r = 1.352 .ANG. and 0 = 100.0° for 1603. The

origin of the 201 band of 1803 is red shifted.by 7.06(4) cm-1 with
respect to 1603 201 band and the two bending mode quanta are,

resp., 528.99(9) and 501.34(7) cm-1. A preliminary qual. anal. of tho !

predissocn. is given in the particular case of the F2 spin component of

1603 for 000 and 201 bands by the measurement of shifis of positions |

of some rovibrational levels and the cvolution of predissocn.
broadenings in QQ2 branches. The authors justify the existence of
' perturbations in the rovibrational levels of 3A2 state through differcnt
1 interaction types: with the dissocn. continuum of the same electronic

! state or with high vibrational repulsive or weakly bound levels of the

ground state.
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tional test of the experimental mechanism. Ceotto, M.; Gianturco,
F. A. (Dipartimento di Chimica, Citta Universitaria, 00185 Rome, Italy).
THEOCHEM 2001, 543, 115—122 (Eng), 'Elsevier Science B.V. - Extended
ab initio calcns. were carried out for the isolated ozone mol., in its ground

/ 135: 142523c Gas—phase proton affinity of ozone: a computa-

)
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electronic state, and for its protonated adduct. For both systems, the

corresponding nuclear geometries of lowest total energies were obtained .
by multidimensional optimization; different levels of basis set quality
and correlation correction were examd. in the two cases. The final results

provide very good accord:between gas—phase protonation energy data

and caled. quantities. The extensive numerical expts. clearly underline

the need for balanced correlation treatments in systems where both static

and dynamic correlation effects are important. They further indicate

that the existing kinetics expts. on the gas—phase proton affinity of O3

are not likely to involve the electron. transfer channel via a sampling of
the conical intersection configuration space that exists in this system.
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/-135: 99067t Analysis of High—Resolution Spectra of 1¥0;. Chich-
ery, A;; Barbe, A;; Tyuterev, V1. G.; Bourgeois, M. T. (Groupe de Spec-
trometrie - Moleculaire et Atmosphenque, Equipe Associee au CNRS,
UPRESA Q 6089, UFR Sciences, 51687 Reims, Fr.). J. Mol. Spectrosc.
2001, 206(1), 1-13 (Eng), Academic Press. Using a Fourier transform
spectrometer, the authors have recorded the spectra of the 1303 species
of ozone in the region 1300—3100 cm~!, with a resoln. of 0.003 cm™!.
The large product pathlength x pressure enable one to record 18 bands,
14 for the 1st time. The anal. was performed using effective Hamilto-
/ nians for polyads of strongly interacting states for ozone, accounting for
’W Coriolis and anharmonic resonances. The spectral parameters are
derived for 16 vibrational states, including the 2 dark states (040) and
(130). Various resonances are studied through the mixing coeffs. of rovi-
brational wavefunctions. Systematic intensity measurements allow detn.
of transition moment parameters for 16 bands. Finally, a complete list
of all transitions from 1300 to 3100 cm~1, with cutoffs 10-26 cm'llmol
fm=2 (296 K), is caled. (c) 2001.Academic Press.
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135: 99072r “Absolute Intensities of the v, and v; Bands of 190,;

Claveau, C; Camy-Peyret, C.; Valentin, A,; Flaud, J.-M. (Labora-

toire de Physique Moleculaire et Applications; CNRS, Universite Pierre

RACOLLOMA - et Marie Cusie. T5252.Paris, e 7. Mol Spestrone 2001, 206(2), 115—
5 125 (Eng), Academic Press. New exptl. data on the v, and v; bands of\

/W * 160, improving the value of abs.'line intensities were obtained. The
intensities of 295 lines were measured with an av. accuracy between

/ /{ 5 2.5% and 3% and. the rotational expansion of the transition moment
operators for the v; and v; bands was deduced. - Finally, a complete ;
listing of line intensities was computed with an intensity cutoff of 1 x '

10-25 cm~!/mol. cm~2. (c) 2001 Academic-Press. '“:. . : ., - :
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135:159420q The v,+v3 Bands of the 180170160 and 160160170 .

Isotopomers of Ozone. Perrin, A.; Flaud, J—M.; Reller, F.; Smith,
M. A. H; Rinsland, C. P.; Dews, 6 Malathy; Benner, D. Chris; Stephen,

. T.M.; Goldman, A. (Laboratoire de Photophysique Moleculaire, Univer-

site Paris Sud, CNRS, 91405 Orsay, Fr.). J. Mol. Spectrosc. 2001, 207(1),
54-59 (Eng), Academic Press. Using 0.002 cm~—1 resoln. Fourier trans-
form absorption spectra of an 170 enriched ozone sample, an extensive
anal. of the v, + v3 bands of the 160170160 and 160160170 isotopomers
of ozone has been performed for the first time. The exptl. rotational
levels of the (101) vibrational states were satisfactorily reproduced using
a Hamiltonian matrix that takes into account the obsd. rovibrational
resonances. More precisely, for 160170160, as for the other Co,~type
ozone isotopomers, it was necessary to account for the Coriolis type
resonances linking the (101) rotational levels with the levels of the (200)
and (002) vibrational states and the Darling—Dennison interaction
coupling the levels of (200) with those of (002). For the C,—type isoto-

pomer, namely 160160170, as for 60160180 and 160180180, it proved

necessary to also account for an addnl. AK, = %2 resonance involving 1

the rotational levels from (101) and (002) (J.—M. Flaud and R. Bacis,
Spectrochimica Acta Part A 54, 3—16 (1998)). Using a Hamiltonian
matrix which takes these resonances explicitly into account, precise
vibrational energies and rotational and coupling consts. were deduced,
leading to the following band centers: vo(vy + v3) = 2078.3496 cm=! for
160170160 and vo(v, + v3) = 2098.8631 cm~! for 160160170, (c) 2001

~ Academic Press.
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