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111: 163213w” Observation of stimulated emission pumping
spectra of jet-cooled thiocyunogen (NCS) and carbon triatomic
molecule.  Northrup, F. J.; Sears, Trevor J.  (Chem. Dep.,
Brookhaven Natl. Lab., Upton, NY 11973 USA). Chem. Phys. Lett.
1989, 159(5-6), 421-5 (Eng). The observation of stimulated
emission pumping (SEP) spectra of free-jet-cooled NCS and C; is
reported. These species were generated by UV laser photolysis of a
suitable precursor mol. in a large excess of inert gas in the throat of a
supersonic free jet expansion. Individual rotational lines in the cold
laser-induced fluorescence excitation spectrum were pumped und
stimulated emission induced using two dye lasers pumped by a single
excimer laser. The technique should be of general use in measuring
vibronlic level spacings in the ground electronic state of smull free
radicals. ,
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Hiaa ) 2059 /989
/7 11 ]178. Heamnupuueckoe  MccJAef0OBaHHE  TeHAEHIMI
CBA3BLIBAHHS B 22-3JIEKTPOHHBIX CHCTeMax THna A=B=A,
Hoxasatenscrso aas uona O=O0=02+. Ab initio study
of bonding trends among the 22-electron A=B=A sys-
tems: evidence for O=0=0?2+ [ Pyykké Pekka // Chem.
Phys. Lett.— 1989.— 156, Ne 4.— C. 337—340.— AmurJ.
B pamkax meroma CCII c ucnosnb3osanmeym Gasuca AQ
6-31 T®* paccunTann paBHOBecHBE MeXbSIAEpHHE pac-
cTosHHA R M uvacToTH KoJeGammit v; (i=1, 2, 3) 22-
SJCKTPOHHHX CHCTeM THNa A=B=A B OCHOBHOM coO-
crosinii. OTMeYeHO, YTO pe3yJbTaTH pacueToB cOrsacy-
IOTCSl € 3KCMepHM. AaHHHIMH JJS aHHOHOB B KpPHCTaJax.
Ilpoanannauposansl TenACHUHH 1I3MEHEHHS MapaMeTpoB R
véZ/] § H v; B cepusx Moxekyn: CCCL-, NBN3-—NEN+, OBe-
N 0*-—Q0Q?+ 1 FBeF—FNFS¥, IloRasatio, ufo 5TH Beni.
YHHH CHCTEMATHUCCKH 3aBHCAT OT 3apsiia sApa LeHTpPab-
HOro aToMa B KaxMoii cepuH. BHcKaszano npeasoxenue o
BO3MOKHOCTH c‘mec_mosamm cuctey  O0O0?%+ y FNF3+

ch. /959 w11 7



B ra3osoit ¢ase. IToTenuuas CHMMETPHYHOH MOAB MOJCKY-
‘1t 0002+ paccuntan Merofamu KB ¢ yuetoM OAIO- i
ABYXKPATHBIX BO36YXICHHil H TCOPHIi poamyuennit Men- !
aepa — Ineccera (TBMII) 2-, 3- u 4-ro MOPAAKOB. Pe-
3yJbTaThl 3THX PACUeTOB, 3a HCKIIOUCHHEM TBMI1 4-ro
TopAAKa,  MOATBEPKAAIOT CYLIECTBOBAHHE CBA3HOTO CO- .
croanns y 000, Buba. 26. A. 10. Epmuios



CLCY

. QL) De : W/
panid]

/989

111: 84425p Ab initio study of. bonding trends among the,
22-clcctron A:B:A systems: evidence for ozone dication’
(0:0:02¢). Pyykko, Pekka (Dep. Chem., Univ. Helsinki, SI™-00100
Helsinki, Finland). Chem. Phys. Lett. 1989, 156(4), 337-40 (Eng).
Hartree-Fock/G-31G* calcns. of bond lengths and vihrnzional

frequencics are reported for the isoelectronic species. CCCt-, NBN3-
to NFNY, 0BeO? to_ 0002+ and_I'BeFto FNF3+, Systematic trends'
are found as function ol the central nuclear ¢harge. - The caled. Re
'and we at this level agree with exptl. values for anions in crystals.!
The new gas-phase species 0002+ and FNEF3+ are predicted.
Correlated calens. (MP2-MP4, CISD) are reported for 0=0=02+,
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- 24 B4678.  Cnextpockonus J123epO-HHAYLHPOBAHHOM
5 dayopecuenunu [knactepos] C;, oxaaXpaennbix B [raso-
Bo#] crpye. Laser-induced-fluorescence spectroscopy of .
Jjet-cooled C; / Rohlfing Eric A. //' J. Chem. Phys.—
1989.— 91, Ne 8.— C. 4531—4542.— Anra. o
3aperucTpupoBann cnektps OJI u CMeKTPH  J1a3epo-,
HHAYLHp. ®JI xnacrepos Cji, monydeHHEIX METOAOM J1asep-.
HOro HcnapeHHs rpaHTOBO——MHIIEHH B HMIYJIbCHYIO
CBEDX3BYKOBYI0 ra3. crpyio He, pacumpsiomerocs B pa-
KyyMm. Hapsany ¢ xopowo mssecrhoi; KOMETHO CHCTeMoit!
cnekTpanpHux noaoc Cs(A'MI,—X13,+) 3aperHcTPHpOBaHa’
‘/M' cHcTeMa nosoc B Y®-o6nactH mepexona Mg u (nn)
(,7 MZ/} , 'Au—X'Zg+. Cnektpwr ®JI  HOBOR CHCTeMK TOAepIKaT,
OYeHb GOJIbLIOE THCAP HHTEHCHBHHX MOJIOC, K-pHe 103BO-,
4 AAIOT 30HAMDPOBATH NEPEXOAN Ha KOseGaT. ypoBHH OCHOB-
/ll . /) . HOro ~snekTponHoro cocrosunst Cs(X'Zg+) "¢ ameprusmu
S mo 17000 cm~!. Hsmepenn 144 xoseGar. Tepma _3TOTO CO-

X.1990, v LY



CTOAHHA B 06JacTAX KoJe6aT. KBAHTOBRX UHcen: v;==0—8,
ve=0—37, v;=0—4. HaGmopaeMass CTPyKTypa YpoBHeii
JIeMOHCTPHPYET BHCOKYI0O aHrapPMOHHYHOCTh NOTEHUHAJbHOM'
TIB C; H HeoGHuHYIO BHYTpP. AHHAMHKY MpOLECCOB Ha 3TO-
TIB. B uacTHOCTH, HMeIOTCS 3aMeTHHe GapbepH NepexoioB
B JIHHEHHHe CTPYKTYPH € YpOBHeft vz=2 u vs=4. Ha-.
6n101aeTcsl TaKXKe TOBHIUEHHE MOJEK. XXeCTKOCTH NpH BO3-
OyXJeHHH CHMM. BaJ. xoJebauuit. Bu6n. 46. B. E. Cxypar
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1l HZ; ic Lasc 1—.nduc.n‘ f’u«ncsccrc» speetro: 1cony of jot-=
cocled carien totatenis meleeule, Ro 'nll'n,' Liric A, (Combust.
Rea, Fual., Suneli uﬂ‘ Lah., Livermore, CA 94551 Ubl\) . Chem.
Phys. i,.u ), 453 (Fn speaclroseepic study s

sted ol jetecotod (,~ in which Lucr-induced-fleorescenea (LIF)
wion speetra and dispersed=ilioreseence (DI} » p:(ln are Jaken
W e thn.m,u induced band system (lH\« .m' m M :) - ‘(1“ +
in the UV In addn., DI xperlr. are taken

cometary band sys

m, & Ul = SN The 10 Spoctra of \hv
svstem are very rich and disph_l strony. (luorerzence: RECRESS
t steetehi-pend pregresrions Hn... reach as 1 as LI"‘)O uxl in (,,
12er grovind state. "Uhe data from the DV spectra of beth aysten,
used Lo assign vibentionsl term energies to 144 ground-sta 'n ley
that cover the range: § < 1 £3, 9 5 v = 37, aml 0 = us Zh ),
obsd. level structure clearly demonstrates tize hishly :\n!m.:mnm
nature of the potential encrgy surface of Ca and the unusual mm.,q
dynamics that occurs n; ;onit. These include pronounced barrier; (!
lmcu.ty in the va = 2 and vy = 4 states and an increase in moll
rigidity as the sym. streteh is excited.
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24 B1423. CnexTpOCKONHS  BBIHYXAEHHOA  Jna3epHoil
(hayopecueHUAH OXJaXJEHHHX B CBEPX3BYKOBOA CTpye MO-
nekyn Cs. Stimulated emission pumping spectroscopy of
jet-cooled C, / Rohlfing E. ‘A, Goldsmith J. E. M. // J.
Chem, Phys.— 1989.— 90, -Ne'll.— C. 6804—6805.—
" Aura,

Metonom ctumyanpoBannoft ®n ¢ nasepuoit Hakaukoit
Hcenenosano octoroe X!'Zg+ cocrosmue 12C;. 3aperncrtpu-
poBaHo 13  3JCKTPOHHO-KOJNEGaTeJbHO-BpPAmMAaT.  IOJOC
Z,t—3Zgt THNA ¢ KoaebaT. wHcAaMu 0K V<8, 0 V,<<37
H 0<<V3<4. U3 anainsa paspelleHHHX M0 BpallaT. CTPYK-
b(('ﬂ Type cnektpoB P, Jyexamux B o6 33588 cM~!, onpene-

‘JeHH KoJe6ar. TepMH Go, Bpamar. nocrosHune By, H KoH-'
CTaHTH YABOeHHs [-THMAa ¢o AAs coctosHuA ¢ 0KV, <6,
1<Vo<<{13 u V3=3. H3mepeHHHe BeNHYHHH §p JeXKar B
nuanasone ot 0,0055 mo 0,0112 em—!, yro YKa3HBaeT Ha
CHJbHOe KoJe6aTenbHO-BpaulaT. B3aHMopaeficTBHe B X3+
COCTOSIHHH, BH3BaHHOe O6OJMBIIOR THOKOCTbIO MOJIeKyJAnm Cg
(w2 ~62 cm™t). A. B. Croasipos,
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111: 30666z Stimulated emission pumping spectroscopy of
jet-cooled triatomic carbon. Rohlfing, Eric A; Goldsmith, J. E.
M. (Combust. Res. Facil.,, Sandia Natl. Lab., Livermore, CA 94551
USA). J. Chem. Phys. 1989, 90(11), 6804-5 (Ing). Dispersed
fluorescence spectra were obtained for excitation of 1,3 vibronic
bands of jet-cooled Cx; the assigned vibrational lines span the range
0<uv1<80=<0v2237, and 0 Sva <4 The dispersed fluorescence
from, and the stimulated emission pumping through, the X +-3+
vibronic band at 33,558 cm! are reported. 3. e

C.A-1989, I, nY
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) 3 J146. AnbTepHaTHBHAS nVHT‘epnpeTauuﬂ AQHHbIX MO Ky- !

/n0HOBCKOMY B3pwmiBy Cst. An  alternative interpretation

yé( ﬂ ’

of Coulomb explosion data on Cy+ / Vager Z., . Kan-
ter E. P.//J Phys. Chem.— 1989.— 93, No 22—
C. 7745—7746.— Aura. Mecto xpauwenus T'TTHTB CCCP

Hapectune pannme (Faibis A. et al. // Phys. Chem.—
1987.— C. 6445) mno KyJoHoockoMy B3puBy Cst  mHTep-
TNPETHPYIOTC aBTOPAMH HCXOASl H3 JOMYMIEHHS 06 OTCYT-
CTBHH BKJafia KoJe(GaTeJbHOro BO3GyxJAeHHs B - SHEpPreTHY.
Gananc npouecca. Tlokasano, yto mpu yuere BEpOATHOro
K0JIe6aTe/IbHOrO BO30YKACHHS HCXOAHWX KOMMNOHEHT He-
BO3MOXEH OJMHO3HAYHHII BHBOJA B MOJb3Y JHHENHON N
Kosibuesoit cTpykTypu. Cat. YTounenne nutepnperannn Mo-

-#eT OHTb MOJNYYEHO JIHIIG C MOMOIIBIO  AONOJHHTE/bHHX
-3KCNEPHM. HaHHBIX. % e ... T. A. Bowmne

b 1990, ¥ 3
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1 115: 267078p Electronic specira of the carbon (trimer) calculated
by RINDO/S method. Kumar, A; Singh, S. N Singh, S. Nath,
(Dep. Phys., Magadh Univ., Gaya, India). Acta Cienc. Indica, Pnys. |
1990, 162(1), 1-6_(Eng). Some transitions in the UV spactra of C3'
were calcd. using RINDO/S methods. Transition energies and some.
oscillator strengths and Rydberg characters were caled. The first
Rydberg scries is predicted to start at 8.42 ev. Comparisons were
made with previous expts. ]



a UM BRI 1990

F 23 B1063. Cy*t-KaTHOH ¢ H30rHYTOR CcTpyKTypofi. Ci+
5 is bent /-Grev Roger S., Alberts Ian L. Schae-
fer III Henry F. // J. Phys. Chem.— 1990.— 94, Noe 9.—
C. 3379—3381.— Awnru.
MetonoM koupurypau. BzanmopgefictBus (KB) c yuerom
1- 1 2-KpatHmnx Bo306yxaeHnit u Merogom CCII B moanoMm
aKTHBHOM TNPOCTPaHCTBE ONTHMH3HPOBAHH TIEOMETPHH H
paccyHTaHH KoJse6aT. YacTOTH 4 COCTOSIHHIl JIHHEifHOro H
u3oruytoro KathoHa C;t. Hcnosb3oBaH TpPEX3KCMOHEHTHHI
ZBAX]Bl NI0JSAPH3OBARNHN Ga3uc. YTOUHeHHe SHepriefi npo-
BegeHo MerogoM KB c¢  yuerom 1-, 2-, 3- u 4-KpaTHHX
ﬂ. /] . BO30GYXKACHHI = B JABYX3KCIIOHEHTHOM  TOJISIPH30BAHHOM
: Ga3uce, HaiigeHo, uto a6c. MHHHMYM oTBeuaer 2Bp-cocros-
uuio u3oruyroit (C2,) kondurypauun ¢ yraom CCC, 6aus-:
kuM K 70°%  Cocrosinne 23,%t JIHHeliHON KOH(QHIYpauHH
sBasiercst nepexonHuM cocrosiinem (IIC), Gapnep amumei-
HOCTH G6aH30K K 7 Kkaja/moab. Cocrosuxe 24, Hmeer
UHKIHY. CTPYKTYDY H sBaAcTCS IIC BupoxaenHoii nepe-
TPYNNHPOBKAMH 2By-cOCTOSIHHS, NpH 3TOM Gapbep NCeBAO-
BpauleHHsi HeBesnHK. 2[I-cocTosiHHe OTBeYaeT MOBOJILHO BH-

( COKOMeXKAIeMMY MEeTacTaGHALHOMY MHHHMYMY.
x‘ /gng/ /)/923 : : B. §I. BecnaJsos.
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_ 5J1121. Hcnpasnenus K cTathe: © Cyt — HesMHeHbIA
won. Erratum: Cg* is bent / Grev Roger S, Alberts

lan L., Schaefer Henry F. (III) // J. Phys. Chem.—
1990.— 94, Ne 24.— C. 8744.— AwurJa.
""Cwm. jf ibid.— 1990.— 94.— C. 3381

A
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.1_3 B1048. [Moaekyaspubiii mon] Cy+ wennneiinbii, Hc-

npasaenne omnGku. C3t is bent: Errata / Grev Roger S,
‘Alberts Ian L., Schaefer Henry F. (III) // J. Phys.
.Chem.— 1990.— 94, Ne 24.— C. 8744.— Anra. .

‘ anBe}ICHb! HCNpaBJICHHBIE pe3yaAbTaThl pacydeToB pas-

“HOCTH 3HEprHil COCTOSIHIIT 2Z.t u 2B, mosex. mona Cjt
(cMm. // J. Phys. Chem.— 1990.— 94— C. 3381).

N . __ A B. Hemyxuu
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/; } 23B1125. O reomerpuueckoii  CTPYKType = KaTHOHa'

Cst. Heamnupuuecxoe uccaeposanne. On the geometrical
structure of the Cy* cation —an ab initio study / Mar-
tin J. M. L, Francois J. P., Gijbels R. // J. Chem..
Phys.— 1990.— 93, Ne 7.— C. 5037—5045.— Awura. = !

MeTonOM CBfi3aHHBLIX KJAaCTEPOB- PACCYHTAHA MNOTEHIH-
anbnasi 1B OCHOBHOrO - 3JEKTPOHHOrO COCTOSIHHS - HOHA
Cs+. Hcnonb3oban Gasuc - CrPYyNmHp. TaycCOBHIX  (-ITHiy

“6-31TTd* OnTHMH3HPOBAHBI TeOMETPHY. NMapaMeTpH Lie-

AL

X199, v X5

CTH CTPYKTYp, OTBCYAIOUIHX CTALHOHADPHHIM TOUKAM MOTEH-
unanpHoit I1B. OnpeaeneHsl rapMOHHY. K0Je6aT. YacTOTH
I HHTeHCHBHOCTH * nepexojos HK- u KP-cnektpoB. Hus-,
LIYI0 3HEPTHIO HMEeT UHKJHY. CTPYKTypa CHMMeTpHH Cip
(cocTosinne 2B;) ¢ pPaBHOBECHBIM MEXBSAEPHBIM pPaccTOs-
Huem 1,3242 A u BanentdniM yriom 73,06° Jluneiinas
CTPYKTypa (cocTosiHie 23+)  HMeeT 3Hepruio Ha 2 KkaJj/.
/mMonb B OCHOBHOrO cocrosis. OTMeueHa HH3Kas Be-!
JIHYHHA Gapbepa H3OMEPH3ALHH -MEXAY  BHIPOXKACHHHIMH
cTpykTypaMmHi. [lpenckasanel Temnota 0Gpa3oBaHHsi (MpH.
298 K) 194,9+2 xkasn/Monb H BepTHKaJbHBEIT M- agHaba-
THY. MNOTeHUHaAb HOHH3auwuu 11,92+0,1 u 11,84=+0,61 3B
COOTBETCTBEHHO.. . .. ceieovee - A, A, CadoHosB:




/990
11 195. O reoMeTpHUECKOii CTPYKType Kérﬁza Cst.
Heamnupuueckuit pacuer. On -the geometrical structure of
the Cs* cation —an ab initio study / Martin. J. M. L,
Frangois J. P., Gijbels R. // J. Chem. Phys.— 1990— 93
Ne 7.— C. 5037—5045.— Aura.

HMceaenosana MOBCPXHOCTb TNOTEHIL. 3SHCPrHH KaTHoHa

Cy+ ¢ npumenemnuem TeXHUKH CBS3aHHBIX KJaCTCPOB
‘6ouTbluoit  Gasmuchoit cuctemsl. Jlauusie upe3Bbluaiio uys-
CTBHTCJbHBI K YYETY 3JEKTPOHHBIX Koppeasuuit. B nau-
Gosiee TOUHOM mNpHOMHMKEHHH JHHellHas CcTpyKTypa (co-
crostnie 28+) JeKHT Ha .2 KKaJ/MoJb Bbille OCHOBHOTO,
nesnueitnoro cocrosnnst. Huskuit Gapeep nass H3omepisa-

UHH NPHBOAMT K GOJblION FHOKOCTH HOHA. [lJisi pas/HuHBIX -

CTPYKTYP pPAacCuHTalbl TFapMOHHY. 4acCTOTHl, a TaKiKe rap-
Monny, uurencusuoctit aas HK-cnextpockonni m cnekrpo-

ckonun KomO. pac. Ykasanul uutepecubie anajorun Cs+ c.
B; 1 BoN. Hast C; paccunralint Tennom'oﬁpaaonamm npH

298,15 K 194,942 kkan/mMosb, BePTHKAABHEIT 1 aaHaGaTiy.
noreuunanu HOHH3ALHH (1192:i:01 5B n 11,84+0,1 3B).

¢) /jW/ /"’// """" "" B VY ¢



22 | /990
Zo © 114: 69415d On the geometrical structure of the carbon triatomic
2 , monopositive jon - an ab initio study. Martin, J. M. L.; Francois,
J. P; Gijbels, R. (Dep. SBM, Limburgs Univ. Cent., B-3610
Diepenbeck, Belg.). J. Ciem. Phys. 1990, 93(7), 5037-45 (Enz).
The potential energy surface of the Ca* cation was investigated using
.coupled cluster techniques and large basis sets. The results are
particularly sensitive towards the level of electron correlation. Spin’
contamination even produces a “false stationary point® at the
*UHV/6-31G" level. Cs* has a cyclic 2Bz ground state with predicted
‘geometry r = 1.3242 A, § = 73.06° (MP2{6-3110‘. empirically’
.correlated bond distunce). At the highest level of theory considcrec{
;the linear structure (2Zu* state) lies about 2 kcal/mol above the
é/ ‘// ‘ground state: this might imply quasilinearity. There is elso a low
(2R * ) arrier towards degenerate isomerization: at high temps., Cs* wili bo
’ extremely floppy. Harmonic frequencies (UHF/6-31G*) as well a3
/}Z d ) double-karmonic IR and Raman intensities are given for various'
« é / . structures of Ca*. Interesting analogics of Ci* with Bs and N3N are,
pointed out. The heat of formation at 298.15 K and the vertical and'
adiabatic ionization potentials of Cs are predicted as 194.9 = 2
keal/mo., 11.92 & 0.1 eV, and 11.84 % 0.1 eV, resp.

¢.A- 1991, 1Y, w8
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7092. TeopeTnueckoe Hcc/ie0BaHKe C;, Ci— u Cyit,
Theoretical study of C;, C;~ and Cyt+ / Raghavachari
Krishnan // Chem.  Phys. Lett.— 1990.— 171, Ne 3.—
C. 249—253.— Aura.

C Hcnonb3oBaHHeM MeTOAA KBaApPaTHYHOTO KougHurypat,.
B3aHMOJCIICTBHST NPH HTCPATHBHOM « PACCMOTPEHHH OMHO- H
ABYKPATHLIX BO3CYKJAEHHIl M HCHTEDAaTHBHOM NepTypGaTis-
HOM pACCMOTpEHHH TPOIHHX BO30YXKIEHHA  Onpeje/cHbl
TEOMCTPHH i KOJeGaTe/blibie YacTOTH  MOJCKYAn C; i
nonos Cs~ n_Cst, OntuMu3auus reomeTpiy nposejeHa
B npuGiMikeniii Xaprpi—®Poka B Gasnuce 6-31TD*, Bkuio-
Yamuch 3QperTH AHPOYIHBX H MOAAPH3AUHOHHBIX -1,
B pacuerax yuMTEIBaJHCh Koppeasu. 3bdeKTH  Toabko
BaJCHTHLIX 3/7eKTPoHOB. ITosydenst Jsmueiinbe reoMerpmu
ana C3; u Cy~ u H3oruyras CTPYKTYPa OCHOBHOrO Co-
crostunst (Cao, 2B2) mnst Cg+ ¢ yriiom cBsisg ~-67°. Pac-
CIHTaHBl TePMOHHYECKHE KOJeGaTe/bHble YacTOTHI, Onpe-
AeJeHbl 3HayeHHs] aAHA0aTHY. NMOTEHLHAJa HOHH3ALMH K

cpoacTBa K 3aekTpoHy mas C;, pasnumble, COOTBETCTBEHHO,
11,7 1 20 3B._ - H. B. B
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— 16 B1064. Teopernueckoe uccaenosanue Cs, C3— u Cyt.
Theoretical study of C; Cs~ and Gt / Raghavachari
Krishnan // Chem. Phys. Lett.— 1990.— 171, Ne 3.— C.
249—253.— Anra. :

KBanpaTHYHEIM METOJIOM KOHGHrypal. B3-BHsS C YueTOM
omHO- H ABYKPaTHHX BO3CYXJeHHf (MO HTepau. cxeme), a
TaKKe TPeXKpPaTHHX BO30Yyxneuit (Ge3 urepauuii no Teo-
DHH BO3MYLIGHH{I) C BaJIeHTHO-PACIIeNJeHHHM  6a3ncoM
6-31 T®* paccuntaHbl paBHOBECHBIE TeOMETPHY. KOH(HTYpa-
LWHH M TapMOHHY. 4acToTH KoseGanuit cucteMn Ci, Cs~ M
Cs+. Hek-pxe pacyeTsl OTHOCHT. SHEPrHit BHIIOJITHE C 0O-
Jlee—TioNHBIMH 6a3ucaMH, YTO B YaCTHOCTH, JaJo OLEHKY
aguaGaThy. cpoacTBa K anektpony Cs 2,0 3B, Gamskyio x
skcnepuM. Beanunte (1,98+0,02). IoarsepixaeHo, 4To oc-
HoBHBIM cocTosiHHAM Ciz H C3~ OTBEYAIOT JHHefiHble KOHGH-,
rypauun, a Cg+ — n3oruyras ¢ yraom 67°. Uacrorsl ‘Kose-
Ganuii Cy: 66, 1199 u 2063 cm—!, Cs*: 744, ' 1194 u
1684 cm-!. Buba. 35. A. B. Hemyxuu
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113: 1756420 Theoretical study of the carbon trimer, and the
carhan triatomic monaencgative and monopesitive ions (Cy, C3-
and Cat). lhu',hu\'u(-h:lri, Irishnan (AT end T Bell Lab., Mmrn_v
1L, NJ 07974 USA Chem. Phys. Lett. 1640, 171(3), 249 5
(ng). The -'m'mlrm. and vibretional fruuu-x cies of (s, C| Y nml

(i*) basis set. Effects of diffuse funeti

and saultiple sets of D slarizaiion functions are included by means of|
single- pmn! calens. While Ca and Ca have linear peometries, Cat hast
p bent (0, 2Ba 2) rmund state stivcture with A1 Ppex bond suple of:
o ) lh-' nd abatie mm/\lmn potential and cleetron afficity of Cai
e dvul tobe 10T and 2.0V, . e -

@n @ 4,6

//:9 N 92,0

polarized double-zeta (681
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113: 180617q Stimulated-emission pumping spectroscopy of
jet-cooled trintomic caihon: antisymmetric streleii=beng
levels. Rohlfing, Eric A Goldsmith, J. 15, M. (Combust. Res,
Fucil,, Sandia Natl. Lab,, Livermore, CA 94551 UsA). ./, Opt. Soc,
AmoB: Opt. Phys. 1990, 9), 1915-23 (Eng). A study is given of
jet-cooled Ci in which stimulated-cmission pumping spectroscopy is
used to prebe rovibrational levels at energies up to 8930 cm in the
ground state. Stimulaged-emission pumping spectra are reported for
pumnp bands in the AUL=X12,+ system and for dump transitions

A
/ -— ) / Y~ that terminate in the bending progressions of states with 2 and 4
)4' [d g f quanta of antisym. stretch., These spectra were used to det. the

ANV

rovibrational term energies over the range oJ = 2 to JJ = 12 for the
antisym. stretch-bend levels, Qv (v=0tov=28) and Ovi (v = 0 1, v
= 14). These data clearly illustrate that the cffective bending
rnl';nti:nls in the 002 and the 004 states have substantial barricrs to
inearity,

l @
O A /990 /3 2o
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14 B1371.  TlepectpauBaemass panekas HK-nasepnas
CNMEKTPOCKOMHSI OXJAXKAEHHBIX B NMYYKaX YrJAEPOAHBIX KJa-
crepoB, Jedopmaunontoe konaeGauue v, C;. Tunable Far-
IR laser spectroscopy of jet-cooled carbon clusters: The
v bending vibration of C; / Schmuttenmaer C. A., Co-
hen R. C, Pugliano N., Heath J. R., Cooksy A. L., Bu-
sarow K. L. Saykally R. J. // Science.— 1990.— 249,
Ne 4971.— C, 897—900.— Anru1.

C BHICOKOIl TOYHOCTBIO Ha INepPeCTPAHBAEMOM Ja3epHOM
-cniekTpomeTpe B Aanekoit HMK-oGractu naMepennt cemb
KoJsieOaTesMbHO-BPALAT. MNepexofAoB B NoJoce ¢yHaameH-
tajbioro jed. koxa. (0'1 0)(00°0) C,;. Moaekyay C; mo-
JydanH Na3cpHbIM HCAapenHeM rpadiToBON  MHIUCHH C
Inocjel. CBeDPX3BYKOBLIM paclIHpeHHeM nyuka. [loayuen
cren. Habop  MoJeK. MOCTOSHHBIX (B cM~™!): wy=
=63,416529; B”=0,4305723; B’=0,4424068; D”"=—
=0,1472-10-%  D’=0,2361-10-5; H"=0,1333-10-9
H’=0,267-10-°%  ¢./=0,0056939, ¢p’=—0,0869-10-5,
gn=0,027-10-°. I'. B. Yepruxun
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114: 129622f Electron affiaitics of small Jincar carbon clusters,

‘Coupled cluster calculuiions with firet-order corrclation'

orbitals. Adamowicz, Ludwik (Dep. Chem., Univ. Arizona, Tucson, i

AZ 85721 USA). J. Chem. Phys. 1991, 94(2), 1241-6 (Eng).'

Electron effinities of the Cs, Cy, Cs, and Cg linear clusters are theor.

detd. using an ab initio Srocedure which cembines the first-order

corrclation orbital method and the coupled cluster method. The .

theor. values 1.58, 3.41, 2.43, and 3.69 e.V. for Cs, C4, Cs, and Cg,-

/ 1esp., arc systematically lower than the exptl. ests. of Smalley ct al. |
(1983) (1.95, 3.70, 2.80, and 4.10 ¢.V.); aowever, the trends corresponding |

7 16 to the odd-even numbered chain uiternation and to the increase of
the size of the cluster are very similur, . o e

e.A.991, 1Y, nIY
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_3 * 2B1036. Bo3Gyxnenuuble aaeKTpoHuble coOCTOSHHS Cg
B merone CCIl IMAI Electronically excited states of C;
in the CASSCF approach / Kalcher J., Janoschek R. //,
J. Mol. Struct. Theochem.— 1991.— 234.— C. 509—514.
— ‘AHrI. . ‘ : :

MtuorokondurypaunonisiM MerogoM CCII B noanoy ak-
Itussom mnpoctpanctBe - (Metronx CCIT ITAII) paccunrano
15 5]eKTPOHHLIX COCTOSIHHIT JIHHEIHOH CTPYKTYPHI MOJICKY-
-abt_Cy  (cimmerpust Doon). Hcnosbsosan Gasuc crpynmipo-
IBaHHBIX rayccoBbix ¢-unii - (7s3pld)/[5s3pld]. Has
“HEeK-PBIX COCTOSIHHII pacueTHl TPOBCAEHHl TAKKE MCTOLOM

M‘ /7 - "KOH(GHrypaln. B3aHMOJACIICTBHA ¢ YYCTOM OMHOKPATHBIX H
ABYKPAaTHHIX BO3GYXKICHHII IO OTHOIUEHHIO K . HECKOJbKHM
iucxonueM KouourypaunsaM. IToayuennsie SHepriH . mepexo-.
‘0B COMOCTAaBJIEHbl C HMEIOUHMHCS 3KCNEPHM. H PacyeTHH-
-MH panupiMH. OmHCaHO  HECKOJBKO He HaGJi0J4aBIUHXCS
!paHee BO3GYXKIEHHBIX BaJEHTHHIX cOCTOsHHIT Cj, BKJIOYas:
‘ABa_KBHHTETHBLIX cocTOosHHA. - . .. _ .. A. A. Cadonon'

KA. /99%, W -
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/1 4169.  daextponHo-Bo3byxaennbie coctosnus C; B
‘npubamxenun IAIl CCIl. Electronically excited states
of C; in the CASSCF approach / Kalcher J., Jano-
schek R. // J. Mol. Struct. Theochem.— 1991.— 234.—
C. 509—514.— Aunra. ' .
MeTtosaMH NOJHOro akTHBHOro npocrpanctsa ([1A11
CCIT) u xouburypau. ssaumopeiictsusi (KB) nposeasnn
pacueTsl OCHOBHOTO H 3JIEKTDOHHO-BO3GYXKIEHHBIX COCTOM-
HHit auuefinoft Modekyan Cs cumMeTpus Dwon. Ipeacras-
JIeHBl OCHOBHBle KOHGHrypalww, reomerpun C=C u pac-
-QyHTaHHBE OTHOCHT. SHEPrHH 3JCKTPOHHHIX COCTOSIHHIL.
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¢ 115: 3796<p ‘Theoretical vibrations of carbon chains Cs, Cy, Cs,
iCs, C1, Cs, and Cs, SiZurtz, Joo;  Adamowicz, Ludwik (Goﬁdaﬁ
Spuce Flight Cent, NASA, Greenbelt, MD 20771 USA). . Astrophys.
J. 1991, 370(2, Pt. 1), 784-20 (Eng). The MBPT(2) procedure with
the 6-31 G* basis set was used to study nearly linear C chains. The
theor. vibrational frequencies of the mols. Ci through Cs are
presented und, for Cs throvgh Ce, compared to exptl. stretching
frequencies and their 15C/12C isotopomers. Predictions for Cs1, Cs,
and Cp stretching frequencies are ¢ cd. by directly scaling the theor.

N ) /> 2)) frequencies with factors derived from the exptl.—to-theor. ratios
pL/ %QC/L’W known for the smeller mols. _

o @ |

C.A.199/, 115 ~Y
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7 091. MNoayxecTkuit AedopMaLHOHHBIA aHANKW3 pac-,
wHpeHHoro HaGopa KoaeGareqbHO-BpamaTeNbHLIX YpPOBHE# *
B cocroanun X'Z +C; A semirigid bender analysis of an
extensive set of rotation-vibration levels in X!34+Cj; /
Northrup F. J.,, Sears Trevor J. // J. Mol. Spectrosc.
— 1991.— 145, Ne 1.— C. 74—88.— Aurn

IMonyxecTkast medopmamHoHHAs MOZe]b HCNOJb30BaHA
Aast onpejeneHHss 3(GeKTHBHHX JAedopmall. NOTeHUHaJ0B
aast Moaekyan C; B pasJHYHEIX HH3KOJIEXKalHX BaJIeHT-
HBIX KoJeGaTeJbHHX COCTOSIHHIX IO HMEIOUIHMMCH 3KCIepH-
MEHTaJbHBIM CHeKTpOCcKomuy. panunM. Iloxkasamo, uto ag-
¢dexTHBHBIT AedopMal. MOTEHUHaN JJs OCHOBHOrO KoJje-
GaTenbEOro BaJIEHTHOro cocTosinug v=v3=0 oGaanaer
OYyeHb IMOJOTHM MHFHMYMOM B JIHHCHHOM KoHdUrypaumu.
Ilpu B030y:KAEGHHH CHMMCTPHYHOTO BaJIGHTHOrO KoJeGaHHs
MHHHMYM CTaHOBHTCSI GoJiee Pe3KHM, a NpH BO30GY:KACHHH
AQHTHCHMMETDHYHOTO BAJIEHTHOro KoJeGaHHst aJs 3doek-
THBHOrO AedopMall. NOTeHuHasna nossiasercss Gapbep, oTBe-
yalowuit JnHeifiHoi KoHGurypauun. Ilpeasnoxeno kauecTs.
obbsAcHenne JaHHoro sddexra, o06YCJOBICHHOC 3aBHCH-
MOCTbIO 37eMeHTOB G-MaTpHUBL IS BaJeHTHHIX KoJela-
HHit or AedopMauHOHHON NepeMeHHON, ~ E. A. )X
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114: 52093z A semirigidl :bender analysis of an extensive set of
rotation-vibration levels ‘in XIY¢* triatomic carbon. Northrup, .
F. J.; Secars, Trevor J.; Rohlfing, Eric A, (Dep. Chem., Brookhaven -
Natl. Lab., Upton, NY #1973 USA).  J. Mol. Spectrose. 1991,
145(1). 74-88 (Eng). The: semirigid bender model of P. R. Bunker
and B. M. LandsBcrg (¥D77) was used to det. effective bending
potentials for Csz in many-of ‘the lower stretching vibrational states
from recently published ex;ptl. measurements on the ground state of .

/ 7‘ this mol. No barrier to limearity is found in the effective bending
-} “potential for either the ucro point (1 = vy = 0) or the equil..
stretching states, however,. ithe effective potentials show a very flat

7 min. in both cases. The efifective bending develops a much sharper

\ min. as the sym. stretch €e) is excited. By contrast.it develops a
KOM MM’ - barrier at the linear comfiguration as the antisym. stretching

svibration (1) is excited. “Ifiese observations are qual. rationalized by

ﬂ 2 ‘considering the bending ampile dependence of the G-matrix elements’
{ %L} for the stretching vibrations. I ) S

c.A./991, 1Y NG



/3/7;-‘43 /Lc
AN -

CAIAL IS A uew trapiet pana system ¢t the earbon irimor:
the IS~ transition,  Sasada, H.; Amano, T.; Jannan,
Bernath, P. F.  (Herzherg Insi. Astrophys., Natl. Res. Counc.,
Ottawa, ON Can. K!A ORGS. J. Chem, Phys. 1991, 94(4), 2401-7
(Eng). A triplet band system of O3 was oDsa. for the first time in
absorption with a distriluded-feedback (DB) diode leser spectrometer
and in emission with a Fourier transforp spectremeter gi around
G400 emt. The band was assizaed to the biile-3310, system, and the
gpectroscopic consis. in both the upper and lower statea were dotd.

iear-1R DB lasers are promising radintion sources for spectroscopy .
of unstible wols, o ) " ;

'@.A./g’ﬁ/,_/ﬁ, v/
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220 B1099. = Merton oaMHAPHLIX M NBOIHBLIX CBA3AHHBIX
'KJIACTEPOB C y4eToM TPOIiHBIX BO3GYxkaenuit CK 142(3)
AJI OTKPHITBIX 00O/IONEK HA BOJHOBBIX (JYHKUMAX OFpaHM-
yenHoro Meropa Xaptpu—<Poka: npumencnie k C,+. The
open-shell restricted Hartree—Fock singies and™ doubles
coupled-cluster method including triple  excitations
CCSD(T): application to Ci* / Scuseria Gustavo E. //
Chem. Phys. Lett.— 1991.— 176, Ne 1.— C. 37—39.—
AHra.

[Ipeasioxen BapHaHT MeTOJA CBSI3aHHBIX KJAcCTCpPOB Ad
CHCTEM C OTKDHLITHMH OGONOYKAMH, B K-DOM KJacTepHble
onepaTopnl COXPAHAIOT CIHHOBYIO CHMMETPHIO HCXOZHOHN
BOJHOBOH  (b-UHH, TOJYYEHHON OrpaHHYCHHBIM METOLOM
XapTpu—®oKa. PasBHTHIi METOA C yYeTOM ONHHAPHBLIX H
JBOAHBIX KJACTEPHBIX ONECPATOPOB H BKJIOYEHHEM TPOIHHBIX
BO30Y/JEHHA MO TeOpHH BO3MYWIEHHII NMPHMEHEH AMs pac-
ueta cTpykTYpsl Houa Cyt+. Ilpomefienbl pacueTn 3sHepriit
H3OTHYTOrO M JIHHEHHOro H30MEPOB B pa3/HYHLIX Ga3Hcax
aToMIBIX OpOHTaJeit H MOJMYYeHO, YTO SHEeprHs NMCPBOro Ha
6,8 kkaa/Momb HukKe, Yem BTOporo. OGCY:KAECHO coracke
pe3yJIbTaToOB € AaHHLIMH TPCA. PAcCUeTOB W BJHSHHE yuyera
KoppeJasill. 3p(eKTOB NPH HAJHYHH XapTPH-HOKOBCKHX pe-
WeHHIT ¢ HapyulenHeM CHMMCTPHH. A. A. Byuauenko
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120: 38698t An ab initio study of the carbon trimer cation

rusing multireference methods. Taylor, Peter R.; Martin, J. M.

| L.; Francois, J. P.; Gijbels, R. (Eloret Corp., Palo Alto, CA USA).

NASA Contract. Rep. 1991, NASA-CR-189026, NAS1.26:18%025,

19 pp. (Eng). Avail. NTIS. From Sci. Tech. Aerosp. Rep. 1992,

. 30(12), Abstr. No. N92-21401. The energy difference between the

/ﬁéﬁ ; ﬂM 90+, linear and 2B:2 cyclic structures of the carbon trimer cation were
3 studied using CASSSCF, MRCI, ACPF and QCISD(T) methods

“The linear form is 5.2 kcal/mol above the cyclic one. .

Wk ok
Huspee 71 - coe

C.4./999, (20, nY
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" 2B1035. Heamnupuueckoe  mccaenoBanme KaTHoHa
Cs* ¢ Mcnosb3oBanHEM METONOB € HECKOAbKHMM HCXOJHBI-
MH Kondurypauuamu. Ab initio study of the Cs;* cation
using  multireference methods / Taylor P. R,  Mar-
tin J. M. L., Francois J. P., Gijbels R. // J. Phys. Chem.
— 1991.— 95, Ne 17.— C. 6530—6534.— Anru.

Ias pacuyera pasnocTh SHEPrHil JIHHENHOil (cocTosiHie
2u*) M uHKAHY. (cocTOsHHC 2Bj) CTPYKTYp HOHa Ca* mc-
N0Jb30BaH DAL METOAOB C HECKOJbKHMH HCXOIHBINHKOH- .

A . durypaunsmu: muorokondurypau. smeronx CCII B noamno
‘/{[/] AKTHBHOM MpOCTPAHCTBE, MCTOX KOHGHrypal. B3auMojeii-
creust (KB) ¢ yuerom ORHOKPATHBIX H ABYKPaTHBIX BO3-

N\




<Gy’KIeHHiT MO OTHOWIEHHIO K HECKOJBKHM HCXOXHBIM KOMN-
Gurypauusm 1 ycpeiHCHHbIt MeToA (YHKUHOHANa cB3aH-
(HBIX 3JICKTDOHHBLIX Nap, a TakxkKe KBajipaTHulbii Metox KB
C OJHOKOHQHIypau. HCXOAHON BOJIHOBOM ¢-uneii. Hcnods-
:30BaH  6a3HC  CTPYMNHPOBAHHLIX  FAyCCOBHIX  (h-Miil
1(10s6p2d1f)/[5s3p2d1f]. Haitneno, uto raoGaibhoMmy Mi-
‘HHMYMy 3Heprin Cs* OTBCYAeT LHKJAHY. CTPYKTYpa; JIHHEii-
"Haj CTpykTypa, Jexawas Ha 5,2 Kkaja/Moab BLlwe no
«3HEPrHH, MO-BHAHMOMY, OTBEYACT He NEepexoQHOMY COCTOs-
‘HHIO, a JloKaJbHOMY MHHHMYMY. OTMeyeHa BHICOKas YyB-|
:CTBHTEJILHOCTb 3HepruH H3oMepusauuu Cst K Kau-By BOJ-
\HOBOI GYHKUMH, _ _ ___ ... .. . --A. A. Cadonos "~
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7 1]1168.  Hesmnmpuueckoe Hccrenopanme KaTHoHa C,+
C HCroJb30BaHHEM MHOTOCCHIIOYHBIX MeTOmOB. Ab initio

study of the Cyt cation using multireference methods

[ Taylor P. R., Martin J. M. L., Frangois, J. P, ij-
bels R. // J. Phys. Chem.— 1991.— 95, No 17.—.
C. 6530—6534.— Amnra. g

HccnepoBana  pasuocts 3HeprHil JHHefHof (Zut) u
UHKAHY. (?Bg) CTPYKTyp KaTHOHa. Cst ¢ Henoab3osauitenm
WHPOKHX Gasucos [5s3p2d1f] u MHOTOCCHIOUHBIX METO,108.
C YHUCTOM SJEKTPOHHOII KOPPESAWHH, BKAOUAS METOA 10J-
Horo akTiBHOro mnpocrpaicrsa CCII, Meroa HHUK-KB
METOA  ycpeAHEHHOro (YHKUHOHAJNA ' CBA3AHHBIX nap, a
TaKie METOA KBaJApaTHYHOrO KOHQHIYpaL. B3aHMOZCHCT-
BHA. Jlyywasi ouenka, BKJIOYaiowas NONpaBKH Ha Heno.-
HOTy  Gasuca, AaeT pasHOCTb 3Heprhit MEXAY UHKJIN.,

¢opMoit 1 BHILCaRKAWEH JHHEHHO ¢dopmoii: 5,2 f,';g KKaa/,

IMob, S—— !
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115: 99707p Ab initio study of the carbon (Cs+) cation using
multireference methods. Taylor, Peter R.; Martin, J. M. L.;
Francois, J. P.; Gijbeis, R. (ELORET Inst., Palo Alto, CA 94303
USA). J. Phys. Chem. 1991, 95(17), 65304 (Eng). The energy
difference between the linear 2Z.* and cyclic 2Bz structures of Ci*:
has been investigated by using large [533p2d1f] basis sets and.
multireference electron correlation treatments, including complete*
active space SCF (CASSCF), multireference CI(MRCI), and averaged:
vy [; cou;:iled—_pai(xslfurgéilosnﬁl( 'I(‘;\]CPF)thmgthocg, asbwell as the s}nﬁle—ref.!
s/ )¢ _, quadratic method. ur best est., including a’
b /{%CM’M/ 7 i %ie_s;

correction for basis set incompleteness,is that the linear form

a5 above the cyclic form by 5.2-10*18 kcal/mol. The 2Z,* state is’

ﬂ U &% m probably not a transition state but a local min. Reliable computation !
(9 e : 2 3 3

of the Cf'chc/lmear energy difference in Ca* is extremely demanding:

of the electron correlation treatment used: of the single-ref. methods’

reviously considered, CCSD(T) and QCISD(T) perforia best. The:.
KrlCRI+Q(0.01)/[4s2p1d] energy sepn. of 1.68 kcal/mol should!
provide a comparison std. for other electron correlation methods’

applied to this si'stem.

e. [ 199!, /S, ~/0
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23 B1101. Hayuenne meromom cmsizamnubix KJactepos
ocHoBHOro coctrosinus Cy+. A coupled-cluster study of the
ground state of Cs* / Watts John D., Stanton John F.,
Gauss Jiirgen, Bartlett Rodney J. // J. Chem. Phys.—
1991.— 94, Ne 6.— C. 4320—4327.— 'Anra. y

Paszanunpimu Bapnantamn meronos CCIT M cBSI3aHHBIX
K1acTepoB, Hanbosnee TOUHBIM H3 K-PHIX SIBHJACS METOJ

CBSI3aHHBIX KJIACTEPOB, MNOJHOCTbIO YUHTBLIBAIOUIHIT BKJanbl

OT OAHO-, ABYX- H TPCXKPATHBLIX BO3GYHAEHHIT, pacculTaHbl
SHEPrHH M 4acTOTBl HOPM. KOJ. B JBYX  CTallHOHAPHBIX |
Toukax norenunanabhoii I1B monekyant Cs+, nMelomnx cim-
MeTpHio ’Bp w Tyt (nuneiinas konditypanus). B pacue-
Tax HCMOJb3OBANLI TPH DA3NHulbIX Gaslica Crpynmup. ra-
yccoBIX opGHTaJieil, HanGOJCE NOJMHBIM M3 K-pbIX Gl
TPEXIKCIOHeNTHbIl Gasuc [10s6p2d/5s3p2d]. Ilpenckasana

_HeJHHelHas PaBHOBCCHAst reOMETPHUY. CTPYKTYpa MOJICKY-

Jbl. Tlokasano, YTO BapHAHTHL MeTOAA CBS3aHHBLIX KJAacTe-
POB, JHWb NPHOMHKCEHHO YYHTHIBAIOUWINE BKJIAALI OT CBSi-
3aHHBIX TPEXKPATHbIX BO3GY:KNEHHII, MPHBOLHT K cylecr-
BEHHO 3aHHIKEHHBIM 3HAUCHHAM Da3HOCTH SHEPrHii MexAy .
YKa3aHHBIMH KOHQHIYDAUHSIMH  MOJIEKYJIbI, O6cyxnenn
TPYAHOCTH, BOSHHKAIOUIHE NpH_OMHCAaHHH KOHGbHIypaLiH c



cummerpueit 2B, B mpubmmkenin CCIT u cBasaunpe C
HapyleHHeM CHMMETPHH BOJIHOBOH ¢-LHH OrpaHHYeHHOro
metona CCII anst OTKPHITHIX 000JIOYEK H C CYLIeCTBOBAHH-
eM B 3TOM CJyyae ABYX PasjIHuHbIX pelleHHii B HeOorpaHH-
yennoMm npubmmxkennn Xaprpu—®oka. Ilpeanoxen cnoco6
npeojosenus stux_TpyaHocteir, B. B. Ilasnos-Bepeskun

/ hau.
d th

ne
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T 11 196. Hayucume ocnosnoro cocrosiiisi Cg+ meToaoM
cesizanubix  kaactepos. A coupled-cluster study of the
ground state of Cs* / Watts John D., Stanton John F.,
Gauss Jiirgen, Bartlett- Rodney. J. /7 J. Chem. Phys.—
1991.— 94, Ne 6.— C. 4320—4327.— Aura. )

[Mpopeaen pacueT CTPYKTYPul I TapMOHMHY. 4acTOT 2B,
coctosiiist Cat M 3UCPrHH 3TOro COCTOSIHIISL OTHOCHTE/IBLHO
cocToanHst CJneiinoit reomerpueit I+, TIpumensancs
MCTOBLI CaMOCOI/IacoBalllOro MmoJjs, CBA3allbIX KJacTCpoB,
BKJTIOUAST MOJeJb OAHIOUHOro, IBOIIHOro I TPOIiloro BO3-
Gysacuuii. Pacuer pasnocti suepruit *S,*—?B; ykaswiBa-
eT na MH30rnyTyio (OPMY MOJCKYJLl B OCHOBHOM COCTOSI-
uip. OGCYsKAaIoTCsl TOYHOCTH Pas/HulBIX  [ICMOJbL3YeMbIX
npuGamzKennii. MeETOAL CBS3ANNBIX KJAACTepoB, KOTOpbIC
TOJLKO TpHOIKCHHO BKIIOUAIOT 3((EKTbl, CBsI3annuie ¢
TPOIHLIM BO3OY/KACHIENM, AAIOT CAHWEKOM MaJyio BCJAHUHHY
pasnoctit auepruii. TlosTomy —mocseannc — npeiCKasais
9THM METOAOM KBa3HJIHHEON CTPYKTYpbl Cs* siBasiores
CHIOPHBIMH. B ) T. K.
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/_; / 117: 198951m Calculation of the complete-active-space self-=
consistent-ficld potential-cnergy surface, the dipole-moment

surfaces, the rotation-vibration encrgies, and the vibrational

transition moments for the carbon trimer C3(X13¢*). Jensen,

7] + Per; Roblfing, Celeste McMichael; Almlof, Jan (Phys. Chem. Inst.,:
/\ [ Justus Liebig Univ., W-6300 Gicssen, Germany). J. Chem. Phys. !
1992, 97(5), 3399-411 (Eng). The present work reports an ab initio:

calen. of the potential-energy surface and corresponding dipole’

moment surfaces for the Ca mol. employing the full valence
complete-active-space self—consistcnt-ﬁclJ method with a very large:

basis set. On the basis of the ab initio results we have caled. the,

‘/’,"L@O . rotation-vibration energies in the lower part of the energy spectrum:
¢ with the MORBID (Morse oscillator rigid bender internal dynamics)
,QW method, and we find that the present ab initio potential-energy!
Ol surface reproduces ‘qual. the variation of the bending energv-level

M/‘ pattern with excitation of the stretching modes. We conclude from

- the ab initio rcsullsdobl.-nncd inhlhli prf{s{.;?lt)wnrk, and from a fitting’
) . to exptl. data carried out with the MO computer program, that
/WW—Z/ the cguil. structure of Cy is linear. We have used the ab initio dipole

@4 /g‘%f/ _/ZZY/\/»ZO



moment caled. in the present work to compute the vibrational
transition moments for selected vibrational transitions of 13Ca,
obtaining transition moments of 0.44 and 0.35 D, resp., for the 2 and
»1 bands. The ab initio dipole moment values have further been used
to calc. the line strengths, integrated absorption coeffs., and peak
absorption coeffs. of the low-J transitions in the »2 and v3 bands; the
results of the theor. intensity calen. are in keeping with the recent
exptl. observations. . L
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5

110164, Pacuetn apwuabatuueckmux dHepruii INEKTPOHHBIX
ces3ed B C; B pamKax TEOPWM DNEKTPOHHOTO nponararopa.
Electron propagator calculations on the adiabatic electron
binding energies of C; /-Ortiz J. V. // J. Chem. Phys.. —
1992, — 97, N2 10. — C. 7531—7536. — Amrn.

New techniques of electron propagator theory (EPT) are'
applied to _C;, C3*, and C3”. Gradients of second-order EPT
ionization energies—and eleviron affinities are combined with
gradients of second-order many-body perturbation theory for
the neutral to produce gradients of the ion total energies.
‘Optimized geometries ‘of the ions, vibrational * frequencies,
‘and adiabatic electron binding energies are calculated with

‘these methods. A renormalized self-energy is used to produce
/é['”' improved vertical - and adiabatic. ionization energies and
,electron affinities. . e s

Wa G, @4
@ 1993, § /[~
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10B1065.  Pacuer MmeTogoM 3nexTponmoro nponararopa

aaMabaTHYeCKHMX JHEpPrMii CBR3M anextpona B C;. Electron

propagator calculations: on the  adiabatic electron binding

energies of C; /Ortiz J. V. //). Chem. Phys .—1992 .—97

Ne 10 .—C. 7531 —7536 .— Awnrn. :

B pamkax dopmanusma anekrpoxHoro nponaratopa npeg-’

NOXEH  METOA  BLIMMCNEHUN  NP-HbIX  3HEPrMM  MOHM3ALMM.’

Mpu cosmecTHOM ucnonb3osaMMu c  rpagueHTamm 3Hepruu,

MHOrOYAaCTUYHONH TEOPMM BO3MYLLEHMH ANA HMCXORHOrO CO-

CTOSHWUS NPEANOMEHHLIH MNOAXOA NO3BONSET ONTHMM3MPO>

BaTb rEOMETPUY. NAPaMEeTPbl MOHOB FPafHEHTHBLIM METOAOM.’

OnTUMH3NMPOBaHLI  reomeTpuy. napameTtpsi u paccuntans’

l[,ﬂ 5 konebar. uactotel M apguabartuu. 3HEpPruM CBA3W INEKTPoHa
¢ Ha.gz, Citu Cit Monyuenst apnabatuy. noteHuuan MoHM3a-
ﬁ UMM M CPEACTED R anexktpony C3; 11,9 u 1,8 3B coors. {

T ) ~A. A, Cadonos’

X 1993 W 10
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118: 46198d Electron-propagator calculations on the adiabatic.
- - electron binding energics of the carbon trimer. Ortiz, J. V..
~(Dep. Chem., Univ. New Mexico, Albuquerque, NM 57131 USA). J.
+ Chem. Phys. 1992, 97(10), 7531-6 (Ing). New techniques of the
electron propagator theory (EPT) are applied to Cs, Ci*, and Ca-
Gradients of 2nd-order” EPT ionization energies and electron
affinitics are combined with gradients of second-order many-hbody

(l/ﬂMW[(/ perturbation theory for the neutral to produce gradients of the ion

’ total energies. Optimized peometries of the ions, vibrational

nN. 9" % frequencies, and adiabatic electron binding energies are calcd. with
L J }J//‘Lf/ru{:thcsc methods. A renormalized Self-energy is used to produce
J =4 Amproved vertical and adiabatic ionizztion energies and electron
/]wl) . ‘21:45//1 affinities. For the cation, the *B: state with Cs. symmetry and the 23
/ state with C.. symmetry are very close in enerzy. The optimized 23,
structure is a transition state with an imaginary frequency of o, '

symmetry that lies 2.8 keal/mol above the 2B: state. The adiabatic

ionization eneryy is caled. to be 11.9 eV. The anion in the 2il,; state

lies 1.8 eV below the neutral in these calens. .

) G
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119: 258756e A hot band LIF study of the Alll~X!Z¢* transition
in Cs carbon molecule. Baker, Jacob; Bramble, Simon K.;
Hamilton, Peter A. (Department of Chemistry, Queen Mary and;
Westfield College, Mile End Road, London, UK El 4NS). Chem.
Phys. Lett. 1993, 213(3-4), 297-302 (Eng). Laser-induced
fluorescence excitation spectra of the AlIl,-X1Z¢+ electronic transition
have been recorded in the laser wavelength range 386-463 nm using a
novel source of rotationally cold but vibrationally excited Cs. A large
no. of new transitions are obsd. and the authors report here on some
prominent vibrational progressions appearing in the spectra which
are assigned to (n'00-n"00) vibronic transitions. A tentative

n/ /_ A 7\ assignment of the (001-001) transition is also given which locates for
] 74 \ Z)/} / the first time the AlI1.(001) level. - I
4 7 . ;

Lol - Pl -

-

C.A. 1993 14, T
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“118: 261203q Multireference CI study of tho eloctron affinity’
fof (5. Fuene, Hirevuki;  Tkuta, Shigeru (Comput. Cent. Tokyo
Metrop. U'mv., 11 Minami Ohsawa, Hachioji-shi, Tokyo, Japan
192 O Chem Phya Lett. 1993, 204(3-4), 320-2  (Eng).
“The bond lengtha of (3 and Cs are evaluated to be 1.295 and 1.311
A, resp., vaing the SDCT method with Davidson's correction. That of
Cs is in good ngreement with the ex tl. data, 1.297 A. The electron’
affinities obtained using the SDCI+ and MR-SDCI+Q methods are
202 and 1.89 oV, resp. These values are identical with the recent
/"2 data (2.00 eV) in Cy_obtained by ‘photoelectron spectroscopy. -
e) |

[ /ety - painim)
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O A 7993 #8 p 26



(4, 93)

/6995

119: 823353 Infrared diode laser spectroscopy of the » fun=.
damental and n + »n - n; sequence bands of carbon trimer-313C
(13Cs) and of the n fundamentsl band of carbon trimer-13C (12C,
13C 1C). Moazzen-Ahmadi, N.: McKellar, A. R. W. (Dep. Phys.,!
Univ. Lethbridge. Lethbridge, AB Can. T1K 3M4). J. Chem. Phss,
1993, 98(10), 775762 (Eng). Gas-phace IR specira of :3C-substizuted
Cs mols. were studied in the region of the n vibraticn at ~3 um,
using a tunable dicde laser spectrometer and a hollow—cathode’
discharge in a flowing mixt. of acetvlene and He. Three bands were'
obed. and zssigned: the n fundamentals of 13C) and of ::C :3C, and
the n + n - r2 sequence band of 3Cy The obsd. band origics are
consistent with previous matrix-isolation spectroscopy of substituted
Cs.  The rotational and centrifugal distortion parameters are
consistent with previous gas-phase work on }:Cy, and they also refiect
the highly ankarmonic rature of the bending vibraticn in this mol |
The ry band of 13C 13C, measured here for the 1st time, provides a'
u-nsitivce means to measure 13C abundances in astrophys. sources !
contg. Cx e S SR— . '

e A, 1995, 19 8
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120: 15064u MMatrix isolation infrarcd spectroscopy in cluster
scicnce. Nakata, Munctaka (Fac. Gen. Educ., Tokyo Univ. Agric.
Technol., Fuchu, Japan 183). Bunko Kenkyu 1993, 42(2), 79-93
(Japan). A review with 53 refs. describing formation, spectral’
discrimination, structure, reactivitics and stabilization in matrixes of .
mol. cluster ions of O, N, C, NO, CO, and COz and of Cs, C4, Cs, Cs,

M[ 5 andEa_ca;bpn clusters. IR. ETShT‘.:u.m‘,
vaaﬂyuﬂf ¢ N

W)

C A. 1999, 2o, pd
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; T19: 385337 MISIN otudios of optically pumped triatomle
carbeca In rare gas matrizes. The vibratlonal and eloctremle
absorption epectrum of the R®Il, state, Smith, Alice M.; Agrelter,
Juergen; Engel, Cornelia; Bond boy, Viadimir E. (Institut fuer
l'hy'mm«:ho und Theoretische Chemis, Technische Universitaet
Mow oo Wt Canedogg, UBeeramt Cdyom My Loz 1993,
AU € MY (Mgt Though a double resenance technique, the
Focoer trandfornF1 IR absorptions of the loweat-Iving triplet
state of Cyv were obad. in argon and neon matrixes. The long h.ved
‘Il. state in Pulmlnlml by an interayatem crosing from the excited
8'1l atate. The difference apectra obtained with and without Cs
AWML laser excitation exhibit a large deplotion of the electronic
‘wround state and a simultancous appearance rl’ the vibrational and
electronic A1, abaorption apectra.  The h311,+-a%1, s ectrum’
extendn from - 6500- 8400 em-! and showa an extensive vi tational
structure. The assignments of the two atretching vibrations of the}
AUl atate are verified through a harmonic force field fit to nine
isotopie frequencies, ;

e\ g e —— e . S

L/f,'/v 4
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! 120: 119685p 'IThe n <+ » compination mode of the carbon
trimer in argon and krypton matrixes: evidence for a bent
structure. Szczepanski, Jan; Vala, Martin (Dep. Chem., Univ.
Florida, Gainesville, FL. 32611-2046 USA). J. Chem. Phys. 1993,
99(10), 7371-5 (Eng). The n + r3 combination mede of laser-ablated
Cs was obsd. in- Ar and Kr matrixes for all 6 possible 12C/:3C
isotopomers. * The » totally sym. mode frequencies were detd. by
difference with the known » asym. stretching frequencies, cor. for
anharmonicity effects. .A comparison of certain isotopomer pairs
reveals that C3 is bent in these matrixes. A normal coordinate anal.

?{ + p / using 4 force consts. resulted in an excellent fit' of the 12 obsd.
r } frequencies (n and » for 6 isotopomers). From the fit, a value for
/ the » bendinihmo;ie fr;iquen?' 9:’9%2 ;.:m'l v:gq ogtainhed. bThis is in
i eement with the value obtained from the C; phosphorescence
dfﬂ//W"({ :grectrum The mol. bending angle which was detd. as 160.0° (in Ar
o '.V:/”V?a- and Kr) matches with the predicted value from ab initio theory
[”yf.,{// , (161.6°) and from a fitting of a Morse oscillator-rigid bender
Z/Wﬂh’/ /é' ﬁ potential to gas phase vibrational frequencies (162.5°). The izfluence
J b of the matrix environment on the vibrational force consts. and
frequencies of Cs is discussed..

A 199Y, (&0, ol
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, 12(0: 866238 Triple excitstions in couplad—luster theory: eneryics
and analytical derivatives. Watts, Jokn Dt Rarzlets, Radzey J. .
(Dep. Chem., Univ. Florida, Gainesville. FL 30811-00&8 USA)L [=e
J. Quantum Chem., Quantum Chem. Symo. 1993, STiFrveding
of the International Symposium on Atdmid, Molevular, and Condensed
Matter Theory and Computational Methads, 1933), 5168 (=g
[Z{‘[ MM/ . A review with 77 refs. is presented of the authors' recent work which
deals with some aspects of the inclusion of connected triple
&2’ + . excitstions in single ref. couplad—viustes theony. The ausbors it
@ el

consider basic aspects of the theesy nd compuationse! Nee Toisy

the nead for acvurate and evonvzical &ppvass €0 e oommnliete
: . . ; A

cupled~cluster single, double and triple exatation methnd (U OSDTL.

Several such approxns.’ are now available, includisg the CCSD +

c.A.199Y, /40, il .



T(CCSD) and CCSD(T) methods. The authors have now efficiently
implemented anal. deriv. methods for*these and related methods for
open—shell ref. determinants, including restricted open—shell Hartree-Fock
for CCSD(T). Some results with large basis sets are presented for
tha HCO radical which further demonstrate the reliability of these
methods for the spectroscopic characterization of small open-shell
species. The remainder of this article deals with several applications
of the complese CCSDT method, a new implementation of which the
authors have recently completed. Like the suthors’ previous work,
this is for general single ref. determinants, although the authors have
now incorporated Abelian symmetry. The authors present a
comparison.with full CI data for CHy; a study of the N2 potential
curve using restricted and UHF refs; a coxparison of the dipole
moments and polarizabilities of BeO; and a study of the harmonic
force field of 25e* Ca*. These studies elso provide assessments of the
securscy of the appror. schemes for including Ts. Finally, the
suthors present some timing data for some CCSDT calens. with the
authors' new 'm_plem_engation. : ’

eaA~n Amaa
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/994

i21: 238782y Comment on "The »1 + » combination mode of Cs
in Ar and Kr matrixes: evidence for a bent structure" [J.
Chem. Phys. 99, 7371(1993)]. Almlof, J.; Jensen, P.; Northrup, F..
J; Rohlfing, C. M.; Rohlfing, E. A; Sears, T. J. "(Dep. Chem.,
Univ. Minnesota, Minneapolis, MN 55455 USA). J. Chem. Phys.
1994, 101(6), 5413 (Enﬂ. A polemic in response to the title paper
?y J. Szczerpanski and M. Vala; evidence for the linear structure of
s is described. s

¢.A. 199, 14, N0




/994

/D
b4 _122: 117934m Laser-induced fluorescence spectroscopy of the
= A 'Iy-X 1Z¢* transition in jet-cooled Cs. Balfour, Walter J.; Cao,
Jianying; Prasad, C. V. V.; Qian, Charles X. W. (Dept. Chem.,
Univ. Victoria, Victoria, BC Can. V3W 3P6). J. Chem. P, ys. 1994,
101(12), 10343-9 (Eng). Cs radicals were produced in a plasma of
Re with methane doped in He and cooled in a supersonic free jet
expansion. More than 50 yibronic bands in the laser induced
fluorescence spectrum of the A 11,-X 1T+ electronic transition were'
recorded in the region 370-415 nm at 0.4 cm-! resoln. The
observations include bands identified by Gausset et al. (1965) and
3 / /— ; \ many bands not previousl{ characterized. Rotational analyses were
) /4 —'/}/ 2 T) made for a majority of the bands and the no. of located Renner-Teller
U (9 levels of the A state was considerably extended. The (002) level is
tentatively identified. A comparison of the exptl. detd. energy level
pattern in the A state with theor. predictions suggested a no. of

Ll‘Z/{/M?ﬂ/{r ) ‘revisions to previous assignments and evidence is presented to

‘contradict sugg:;tions from earlier work that the (020) level of the A

W/M/l)/uf (Z;' state is perturbed. | B
C. A 19958 142 V70
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yio 51020. Kpyniomacwrabusle nemnnpmecxne pacuew
monexynst _ Cs.  Large-scale ab initio calculahons _for C5

: /Mladenovié M., Schmatz S., Botschwina P. //J. Chem. Phys.
.—1994 .—101 Ne 7 .—C. 5891 —5899 .— Anrn.

+ . Meropom CBA3aHHLIX KNactepoB C yYEeTOM OAHO-, ABYX- M
TPEXKPaTHO BO36YXKAEHHbIX KOHGUIypaumii BbINOAHEHbI pac-
yetsl monekynst C; B pasnuuHbix KoHdurypauusx. Halipeno
nuHeiHoe crpoenne C3 ¢ R,=1,2945 A. MMokasaHo, u4tO MC-
nonb3oBaHue paclMpeHHbix 6a3sucHbix Habopos M BKNloueHue'
B pacyer TPEexXKPaTHO BO36YXAEHHbIX KOHDUrypaumi nmeer
Gonbwoe 3Ha4YeHWE [NA KONWYECTB. OMMCAHMA NNOCKOH no-

Léﬂ . TEHUMaNbHON NOBEPXHOCTH Monekynol. o cpasHeHuO ¢ Hau-
¢ NYYWHMMK M3BECTHbIMM pacuetamu C; B rfpubnukeHun meto-
Aa CCIM pocTurHyTo Ha NOPSAOK ny4wee COrnNacHe paccHw-
TaHHbIX X-K Konebar. cnex'rpa MoneKynbl C 3KCNEepMM. AaHHbI-
MH. ) L E. A. Puikosa

X-/99s N10
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121: 238650d Large-scale ab initio calculations for Cs. Mladenovic,’
M.; Schmatz, S.; Botschwina, P. (Inst. Physikalische Chemie, Univ.
Goettingen, D-37077 Goettingen, Germany). J. Chem. Phys. 1994,
101(7), 1-9 (Eng). Large-scale calcns. by the single, double, and

rturbative triple excitation couBled cluster [CCSD(T)] method
g:ve been carried out for Cs. A linear equil. geometry with R, =
1.2945 A was obtained. The use of large basis sets and the inclusion
of connected triple substitutions is crucial for an accurate representation
of the extremely shallow bending potential. Rovibrational term
energies were calcd. from a thr imensional CCSD(T) potential
(basis: 177 contracted Gaussian-type orbitals) by the discrete
variable representation (DVR). Compared with the best previous ab
initio calcns. [P. Jensen et al., J. Chem. Phys. 97, 3399 (1992)]

eement with expt. is improved by almost an order of magnitude.
"ﬁ:e errors in the wave nos. of the fundamentals are -7.7 (1), 0.9 (1),
and 0.6 (v3) cm-1, resp.




@ .- /594

& 20 61095. DHepruMM CBA3M JNEKTPOHA B AMHEHHMBIX Knac- '
tepax C;, Cs, C; u Cy. Electron binding energies of linear
Cs, Cs, C;, and €y clusters /Ortiz J. V., Zakrzewski V. G.
‘//). Chem. Phys. .—1994 .—100 ,Ne 9 .—C. 6614—6619
.= AHrn. A
" Ha ocHoBe 2neKTpoHHOro nponaratopa BbluYMCNEHbI BEpTU-
KanbHble 3HEPruM MOHU3AUMM W CPOACTBO K 3NEKTPOHY Knac-
tepos C;, Cs, C;, Co. lMonyueHsl ouenku apmabatuu. Benuuuw
CPOACTEd K SNMERTPOR), K-pblé XOPOWO COrnacyloTcs ¢ 3Kc-
nepum. paHHbiMu. Haligeno ces3anHoe Bo36ympaenHoe coc-
Tosume Cyo. . B. E. Ckypar

L
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120: 307916p Electron binding energies of linear Cs, Cs, Cs,
and Cy clusters. Ortiz, J. V., Zakrzewski, V. G. (Dep. Chem.,

\Univ. New Mexico, Albuquerque, NM 87131 USA). J. Chem. Phys.

1994, 100(9), 6614-19 (Eng). Electron propagator calcns. are
performed on the vertical ionization energies and electron affinities
of linear C3, Cs, C7, and Co clusters with a variety of correlation
approxns. and basis sets. Ests. of adiabatic electron affinities are
made as well, and are in excellent agreement with expt. A bound,
excited state of Cs- has been found. Correlation effects are large for
the electron affinity calcns. and for many vertical ionization energies.
e Koopmans description of final states i3 valid for the Feynman-Dyson
amplitudes, but for many cationic states there is considerable
shakeup character. .

G, (s, (5
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© 121: 238783z Response to "Comment on: 'The »1 + 13 combination
mode of C; in Ar and Kr matrixes: evidence for a bent
structure'® [J. Chem. Phys. 101, 5413(1994)).  Szczepanski, J.;
Vala, M. (Dep. Chem., Univ. Florida, Gainesville, FL. 32611-7200
"USA). J. Chem. Phys. 1994, 101(6), 5414 (Eng). A polemic in

Cdéw _67 response to the title article by J. Almlof et al.
Lenuge

/,)/fl)@ W”f/{%q ‘
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123:126039w Fourier tra;asform emission spectroscopy of
triplet 13Cs. Civis, Svatopluk; Tokax(':yk, D. W. (Steacie Inst..
anada, Ottawa, Can. K1A

3

Molecular Sciences, Natl. Res. Council

OR6). J. Mol. Spectrosc. 1995, 172(2), 543-51 (Eng). We describe -

" the construction of a lig.-nitrogen-cooled multireflection emission
cell. A combination of very small gas input apertures and very rapid
evacuation through a combination of mech. and booster pumps
provedes for a rapid replenishment of discharge-formed material in

. the cell. This cell is an excellent source for the study of the Cs
radical in the triplet manifold with a Fourier transform spectrometer.

¢W e . he strongest feature corresponds to the (000)-(000) band of the

N,—a%l. electronic transition, which for 12C3 was obsd. and
analyzed by Sasada et al. We have obsd. this band for 13C3, and
[)W ; report the line positions and anal. in this paper. _

¢l "
e .
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'122: 170536j Ab initio study of the dication carbon trimer
Cs**. Hogreve, H. (International Centre For Theoretical Physics,
1-34100 Trieste, Italy). J. Chem. Phys. 1995, 102(8), 3281-91
(Eng). Motivated by the recent exptl. observations of multiply pos.
charged fullerene ions Cqat+, n = 56, 60, 70, k = 1 - 7, the J:)ubly
charged trimer Ca2+ is investigated by multireference CI computations~—
Studying the lowest potential energy surfaces of various electronic
states, several local min. are found that entail not only metastability
of the system, but the involved large and wide barriers render Ca2+
almost stable against dissociative tunneling. The present computations
predict a linear configuration as the most favorable one for Ca2+, with
a 1Zy+ ground state and an energy slightly below the min, found for
the lowest triplet state 3.+ or occurring in Cay geometry (state 1A;).
Stability and addnl. properties of Cs?* are discussed and compared
with those of other trimer dications. Moreover, this stud includes
accurate data for low-lying states of the dimer ions Ca* andy C22+ that
are of relevance for the dissocn. channels of Cj2+.

g )

- b S
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/.7 - 24 61109. Heamnupuueckoe M3yueHHe AMKATHOHA TPHMepa;
yraepoga_ C;'t. Ab initio study of the dication carbon:
‘trimer C,2* / Hogreve H. // ). Chem. Phys. .— 1995 .—i
402 , Ne 8 .— C. 3281—3291 .— Awnrn.
MHOrOCCHINOYHBIM METOO0M KOHMUrypal. B3aMMOAENHCTBUS
MccnenoBaH AMKaTHOH Tpumepa yrnepopaa C;’F. Ha norten-.
UMANbHBLIX MOBEPXHOCTAX PAa3NUuHbIX HU3KOMEIRALUMX  INeKT-
pOHHbIX COCTO“HHﬁ O6Napymeﬂb| HECKONIbKO JNOKAaNnbHbIX MH-
HUMymOB. [lpEeACKa3’aHo, YTO NMHEHHAs KOHMUrypauus Hau-
Gonee npeanoututensHa ans Cy’t 8 ocHosHOMm _cocTosHuu
'3,t. Camoe HuKHee TpunnetHoe cocTosHue 33,7 umeer
'/u’//l. reoMeTpuio C,. MMonyueHnsl Takxe TOuYHble fAaHHble urN:(ﬂ
aumepnbix_wonos_Cyt w C°t. Bubn. 66. .. . .. T+

X. /955 N 44
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5 123: 211849¢ New vibronic bands of the laser-vaporized C;

cluster. Determination of the »3 fundamental in the A 1]1, state.
Jzuha, Mitsuaki; Yamanouchi, Kaoru (Department of Pure and
Applied Sciences, College of Arts and Sciences, The University of
Tokyo, 3-8-1 Komaba, Meguro-ku, Tokyo, Japan 1563). Chem. Phys.
Lett. 1995, 242(4,5), 435-42 Q-Ing). The laser-induced fluorescence
(LIF) spectrum for the A 1I1,-X 13+ band of laser-vaporized Cs was
measured under jet—cooled conditions. By careful inspection of the"
rotationally resolved LIF spectrum, eight vibronically allowed
/ — /—-ftnnaitions exhibiting a 1Z.+-13;+ type rotational structure were
I Z identified. This finding led to the detn. of the vibrational energy for
. j the (vi, vi, vs3) = (0, 1+, 1) level of the A state, from whiciythe
fundamental wavenumber of the ry anti-sym. mode is =539 cm-!,
s which is considerably smaller than any of the previous ests., 650, 808
ﬂ / l ° and 890 cm-1. In the high-resoln. (=~0.08 cm-1) measurements for the
hot-band region, 1MI-1Z,* type bands exhibiting a characteristic
feature for :ﬁe trgnsitions from the X(0, 0, 1) level were identified.
By assigning the A(0, 0, 1)-X(0, 0, 1) band, the »3 fundamental was
directly detd. to be 541.7(1) cm-, in excellent agreement with the
above prediction from the vibronically allowed 1Z,+-1Z¢* transitions.

C L 1995 123 n 16
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122: 199704y Ab initio study of the optical spectra of Cs, Cs,!

and Cr chains. Kolbuszewski, M. (Steacie Inst. Molecular Sci.,!

Natl. Res. Council Canada, Ottawa, ON Can. K1A OR6). J. Chem.!

Phys. 1995, 102(9), 3679-84 (Eng). Multireference CI calcns. on

the low lyin'f singly excited states of linear Cs, Cs, and C7 clusters are

reported. The 1Z,* state of Cs has a term energy >8.0 eV. The

cafcod. vertical term energies of the low lying electronic states of these |

S o 59 ﬁ 0 : C chains are consistent with the photoelectron spectra of their parent
L MU 7 neg. ions. The predicted term energies are also compatible with the
’ %{/ matrix spectra of C vapor. An assignment of strong spectral features

HAUMA UL in these spectra at ~1950, 2227, and 2471 A to the 1Z+—X IS¢

; ., transition in Cs, C1, and Cs, resp., is proposed. A possible relation of
?ﬂ ; l;O W * C chains to diffuse interstellar bands is mussqd. B
f

. [‘5* [)7—'
Em &
C.A. 1995, 142 W /6
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124: 672156w Large-—scale coupled cluster calculations for the .
linear carbon anions C;~, C,~, C;~ and C,o~. Schmatz, Stefan;
Botschwina, Peter (Institut fuer Physikalische Chemie, Universitaet Go-
ettingen, Tammannstr, 6, D—37077 Gottingen, Germany). Int. J. Mass
Spectrom. Ion Processes 1995, 149/150, 621-9 (Eng). Large—scale open—
shell coupled cluster calcns. are carried out for the linear carbon anions
Cs~, C4~, C;~ and Cyo~. Accurate equil. geometries (0.001 A accuracy)
are established for C3~ and the lowest four doublet states of C4~. The
vibrational structure of the photoelectron spectrum of C;~ are caled,
withix} a three—dimensional anharmonic model. The verg.'cal exciutictg:
energies of C,o~ are predicted to be 1.36 eV (2Z+, and 33+, states) and
1.51 eV (C211,). Inclusion of connected triple substitutions has a large -
effect of 0.5 e{/ on the excitation energies of the 2% states.

4 G b

-

C.A. /996, 12, V&
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3 - ' 123:240522y Infrared emission spectra of Cs: the Renner !
= 8 effect in the @3la and b3y electronic states. Tokmgk, D w,;
Civis, Svatopluk (Steacie Inst. Molecular Sciences, Natl. Res. |
Council, Ottawa, Can. K1A O0R6).: J. Chem. Phys. 1995, 103(10), !
3928-41 (Eng). Five new triplet bands of 12Cs, and 3 corresponding
'bands of 13Cs, were obsd. in emission at 6000-6600 cm-1 with a
Fourier transform spectrometer. Rotational anal. shows_that these .
bands arise from excited bending vibrations of the bi,~a3l,
electronic transition, and that all components of the (010) vibrational
level of the B3I, state exhibit unusual perturbations. Renner
‘parameters for both electronic states were extd. from an anal. of the
- spin-orbit parameters of the (000) 3I1, (010) 34, (020) 3¢, and (030) .
y I levels. e Renner effect is large in both electronic states (¢ =t
/{ ( .o : - +0.447, €' = +0.566). Approx. bending vibrational frequencies are ’
' obtained (w2’ = 345 cm-, w2" =~ 505 cxp'lg. L - :

S Ted @ -
C.A. /9945 [23 N /8 e
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' 24B1714. Nudpakpacuas TIOJIyIIPOBONHMKOBAS |
JrazepHax cnexrpockonmus Cjz. Iloyoca vz B siek-

TPOHHOM cocTosHuMM &°Ily. Infrared diode laser
spectroscopy of Cz: The vz band of the 331, electronic

state / Hwang C. H., Klassen S. A., Moazzen-Ahmadi N,,

' Tokaryk D. W. // Chem. Phys. Lett.— 1996.— 250, Ne 3-°

4.— C. 273-278.— Awnra. ’ !

H3Mepena (mepecTpaiBaeMlit MoynpoBonHIiKOBLLL nasep-

HBEIi CIEKTPOMETP) BpalllaTe;bHas CTPYKTYpa MOTOCK! V3 Mo-

ﬂ . sexynn C3 B IONTOKMBYIIEM 3IEKTPOHHOM COCTOSHI B,
/a K Monexynn C3(5.3Hu) TNOMyYait B YCTOBHAX Paspsma uepes
TIOTOX CMECH aueTiaeHa i remus. Havano nonocw npu 1449,

5255 ca~ L. Ipusenennt 3nmavenus. BpAIIaTeNbHEIX NOCTOSH-

Hux (B, D, H), napameTpos Tomxoit CTPYKTYPH (A, X) n
napaMeTpoB yaBoenus l-tuma (o, q). _B. M. Kos6a

X )99, N3
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" 124: £45210a" Infrared diode laser spectroscopy of Cy: the vy band
of the a 311, electronic state. Hwang, C. H.; Klassen, S. A.; Moaz-
zen—Ahmadi, N.; Tokaryk, D. W. (Department of Physics, University
of Lethbridge, Lethbridge, Alberta, Can.). Chem. Phys. Lett. 1996,
250(3,4), 273-8 (Eng). The rotationally resolved IR spectrum of the v,
, band of the long-lived a 3, electronic state of C;y was obsd. at 1428~
1473 cm ™! using a tunable diode laser spectrometer. Metastable C, was
produced in a discharge through a flowing mixt. of C,H, and He. The
obsd. band consists of 3 R and 3 P branches, which show staggering due
'\’3 to A—type doubling and nuclear spin statistics. The band origin of
: / [& U | 1449.5255(22) cm~1 is close to the value of 1455.3 cm=1 detd. previously
g 5 from matrix isolation expts. JURE ¢ x

C AN LY w[f ‘
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125: 126299x Infrared Spectroscopic Studies of Carbon Clusters

Trapped in Solid Parahydrogen. Miki, Masaaki; Wakabayashi, To-

monari; Momose, Takamasa; Shida, Tadamasa (Graduate School of

Science, Kyoto University, Kyoto, Japan ITY KYOTO). J. Phys. Chem.

1996, 100(30), 12135-12137 (Eng). Small C clusters produced by laser

ablation of a C rod are trapped in solid parahydrogen at 4.8 K. IR

i spectra show Cs, Cs, Cs, and a few new clusters. The obsd. vibrational
" spectra with multiplet structures are tentatively assocd. with hindered

rotation of the clusters. Temp. dependence of the IR spectra reveals the

b{( a diffusion of C; and Cs clusters in the crystal at ~8 K, while no diffusion
of Cy and the larger clusters is noticed. Any hydrocarbons which might!

AW be produced by reactions between the C clusters and the substrate H,
/’M mols. are not obsd. both during the deposition and after the thermal

annealing.

&
&4 1996, 25 4 10
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127: 72399a Observation of new bands in the A'[1,—X!E* laser
induced fluorescence spectrum of C;. Baker, Jacob; Bramble, Si-
mon K.; Hamilton, Peter A. (Dep. Chemistry, Queen Mary Westfield
College, London, UK E1 4NS). J. Mol. Spectrosc. 1997, 183(1), 6—11
(Eng), Academic. The authors report on over 10 new bands of two
vibronic types M,—Ez* and [1;—E,* in the A'1,~-X!E,. laser induced
fluorescence spectrum of C; in the wavelength range 386—-463 nm. A
fast elec. discharge in the expansion region of a supersonic jet of CO
produces rotationally cold but highly vibrationally excited Cj, although
lhc low frequency bending mode appears to be fully quenched. The
vibronic symmetries of the upper and lower states involved in the transi-
tions are in general unambiguously assigned from the rotational assign-
ment but the apparent lack of ordered vibrational structure in the [1,-
E.* type transitions makes vibrational assignments for many of these
bands ambiguous. Self consistent preliminary assignments for -30 of
the I1,~LE,+ bands allows new vibrational levels in the A state to be

characterized. )
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\3 128: 40805j Can the red rectangle molecular emission bands be
assigned to C;? Glinski, Robert J.; Nuth, Joseph A., III (Astrochem-
istry Branch, Code 691, Goddard Space Flight Center, National Aeronau-
tics and Space Administration, Greenbelt, MD 20771 USA). Astrophys. '
Space Sci. 1997, 249(1), 143—149 (Eng), Kluwer. A review with 34 refs.
discussed the current information on the unique group of visible emis-
sion bands known as the Red Rectangle bands (RRBs). A lab. spectrum
exactly matching these bands is not yet available; however, there is
sufficient reason to hypothesize phosphorescence from Cj as the source.
The points in favor of the Co/RRB hypothesis can be summarized as
2 follows: (1) The RRBs are found in the spatial location where carbon-
LMM - aceous grains are being impinged upon by a bipolar outflow. (2) C, is
known to accompany circumstellar carbon grains and may constitute a

W 'magic’ fragment in the UV photofragmentation of C, clusters. (3) the
Wﬂ/ authors' recent observation of the spin—forbidden CO Cameron emission
bands in this object suggests that charged particle impact excites triplet

states. (4) The energy of the lowest triplet state of C; is known to be
very close to that of the RRBs. (5) The RRBs display a vibrational spac-
ing that is quant. consistent with C,, including a rare neg. anharmonic-
ity. U . : s -

CA /098, 28 o HNY
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/jg 126: 204893y Vibrational Spectroscopy of Small Matrix-Isolated
‘Linear Carbon Cluster Anions. Szczepanski, Jan; Ekern, Scott;
Vala, Martin (Department of Chemistry and Center for Chemical Phys-
ics, University of Florida, Gainesville, FL 32611 USA). J. Phys. Chem.
A 1997, 101(10), 1841-1847 (Eng), American Chemical Society. C
cluster anions were generated, deposited in an Ar matrix, and studied
spectroscopically. A new method involving a dual laser beam—induced
Ar plasma using Y or W metal and graphite targets is introduced for the
efficient prodn. of matrix—isolated C cluster anions. New bands found
. ) in the IR spectra of the deposited plasma mixt. were assigned to asym.
é ‘stretching modes of the Cj, Cs, Cg, Cs, and Cy anions. D. functional
/ ;theory calcns. (B3LYP/6—3 TG~ Tevel) support the attribution of these
bands to linear C cluster anions. Calculational results indicate that
M [’W v reactions between linear anionic clusters and linear neutral clusters are
: -highly exothermic and that aggregation between anions and even—

:membered neutrals are more highly exothermic than between anions
‘and odd—membered neutrals. The anion IR bands are photosensitive at
irradn, wavelengths shorter than a certain threshold value. These values

)L;/ rare ~0.5 eV higher than the corresponding vertical detachment energies .

ﬁ\ of the vapor phase C,~ species. The possibility that longer chain C

'anions are present in the C—rich circumstellar envelopes of C stars is
discussed.

C.A. /997 A& w /s
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127:100085r A comparative ab initio study of the C;*, SiC,*,’
Si,C* and Si,* cations. Lavendy, H.; Robbe, J. M.; Flament, J. P,;
Pascoli, G. (Lab. dynamique moleculaire photonique, CNRS URA 7179,
Centre d'etudes recherches lasers applications, Univ. Lille 1, 59655 Vil-
leneuve, Fr.). J. Chim. Phys. Phys.—Chim. Biol. 1997, 94(4), 649-664
.o (Eng), Elsevier. The C,*, SiC,*, Si,C* and Siy* cations have been
ﬂ&j LM ﬁ\o investigated at an ab initio high quality electronic correlation level of
theory and with d. functional methods. Equil. structures, vibrational
/L a/ W ﬂ] ) frequencies and relative energies have been detd. for cyclic and linear
/ isomers. We have found that the homoat. C;* and Siy* are unambigu.-

. ously cyclic while the heteroat. systems present very low barriers to
MW  linearity.

1’[,28 %2 )@
C.g 1998 iy @
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o 127:72335b Calculation of rotation—vibration energy levels in
ground state C; by a Born—-Oppenhecimer—type separation of the
vibration motions. Spirko, V.; Mengel, Markus; Jensen, Per (J. Hey- .
rovsky Inst. Phys. Chemistry, Acadcmy ofSciences of the Czech Republic,
Prague, Czech Rep. C2—-18223). J. Mol. Spectrosc. 1997, 183(1), 129—
138 (Eng), Academic. The MORBID (Morse Oscillator Rigid Bender
Internal Dynamics) model [P. Jensen, J. Mol. Spectrosc. 128, 478-501-
(1988)) was used to det. effective bending potentials and reduced masses
for C, in the lowest stretching vibrational states by performing a Born—
Oppenheimer sepn. of the bending and stretching motions. These cal-

. cns. were based on a potential energy function obtained in a least—"
squares fit (using the MORBID program) to exptl. data for C;. For the
lowest stretching states of C;,, the vibration energies obtained from the
effective Hamiltonians are in a very close -agreement with their numen-
cally exact counterparts (i.e., the energies detd. variationally in the
MORBID approach), mdxcatmg a hxgh accuracy of the Bom—Oppenhe- :
imer sepn. employed. . .

C. 4. 1999, L7 /\d‘é‘
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"127: 254545¢ C,- Carbon Cluster Anion: Structure and Asym-
metric Stretching Mode Frequency. Szczepanski, Jan; Wehlburg,
Christine; Vala, Martin (Department of Chemistry, University of
Florida, Gainesville, FL 32611 USA). J. Phys. Chem. A 1997, 101(38),
7039-7042 (Eng), American Chemical Society. C cluster anions were
formed by a combination laser ablation/plasma generation method and’
then deposited in Ar matrixes and studied via FTIR spectroscopy. A full
isotopic study of the C; - anionic cluster is reported. All 6 isotopomeric
‘bands of the vy antisym. stretching mode at 1721.8 cm~! (all 2C isoto-
pomer) were obsd. and used together with a normal coordinate calcn. to
feduce that C;~ in Ar matrixes is linear. This is in agreement with
previous high=level ab initio calcns. and with new d. functional theory
DFT) and ab initio (MP2) results. Frequency shifts for all 6 C,- isoto-
pomers caled. by DFT and MP2 approaches match the obsd. shifts.
Evidence is presented that the C,~ anionic clusters are formed by electron
capture and not by fragment aggregation.

e.4./997%, 1A}, ¥IF
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127: 72354g Laser spectroscopy of Cj: Stimulated emission and
absorption spectra of the A 'x,~X 'Z*_ transition. Tokaryk, D. W.;
Chomiak, D. E. (Steacie Institute for Molecular Sciences, National !
Research Council of Canada, Ottawa, ON Can. K1A OR6). J. Chem. '
Phys. 1997, 106(18), 7600—7608 (Eng), American Institute of Physics.
Several bands of the A 1r,—X !Z*, transition of C; were obsd. between
24868 and 25140 cm~?! in a liq.—N cooled discharge through methane .
and He. The spectra were taken with a frequency—doubled continuous—
wave Ti:sapphire ring laser. Bands were obsd. either in stimulated emis-

/ sion or in absorption. The stimulated emission spectra include the bands
4 ”M — / <, 020-000 17—),—1%,, 020-020 *x-),—1E*,, 020-020 ix-),~1A,, and

2 7" 020-020 '®, —'A,. Anal. shows that entanglement of the 020-000
y /(ln(-),,-’}l', band with the previously unanalyzed 020-020 !¢ ,—!A, band
led to flaws in past totational analyses of the A 020 'a¢-), level. The
absorption spectra include two bands for which the positions of the Q
branch heads are reported previously [Can. J. Phys. 45, 4103(1967)).
The 1st band is the 002—100 *7,—1E+, band, as suggested by Balfour et

al. [J. Chem. Phys. 101, 10,343(1994)], and show that the 2nd is the
102-200 '7,—'Z*; band.

LA JoFs 1% S s
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129: 87461e Laser—induced emission spectroscopy of matrix—
isolated carbon molecules: Experimental setup and new results
on Cy;. Cermak, Ivo; Forderer, Markus; Cermakova, Iva; Kalhofer,
Stefan; Stopka—Ebeler, Helmut; Monninger, Gerold; Kratschmer, Wolf-
gang (Max—Planck—Institut fur Kernphysik, Postfach 103980, D—69029

'Heidelberg, Germany). J. Chem. Phys. 1998, 108(24), 10129-10142
(Eng), American Institute of Physics. The authors have studied small
C mols. using a matrix—isolation technique. The authors’ exptl. setup
is described. The C clusters were produced by evapg. graphite and trap-
ping the C—vapor mols. in solid Ar, where mol. growth could be induced
by controlled matrix annealing. To identify the produced mols., absorp-
tion spectroscopy in the UV—visible and IR spectral ranges was applied.
Addnl. characterization of the excited and ground states of the mols. was
obtained from emission and excitation spectra. The mols. were excited
by a pulsed dye laser system and the emission spectra were recorded
with a high—sensitivity photodiode—array spectrometer. The authors

w9 &y



present the authors' measurements on linear C;. The A '[I, excited
state of linear C, was populated by the electronic transition A I, X
1¥.+, and the corresponding excitation spectra of the C; fluorescence (A
111, X '%,*) and phosphorescence (a *[1, X 1%,+) were studied. Compari-
son of excitation and absorption spectra yielded information on site ef-.
fects due to the matrix environment. Emission bands in the fluorescence’
and phosphorescence spectra up to vibrational energies of 8500 cm~1’
could be obsd. The radiation lifetime of the A 1, excited state of Cy in
solid Ar is shorter than 10 ns. The phosphorescence transition a 3[1, X
13+ decays in ~10 ms and its rise indicates fast vibrational relaxation
within the triplet system. The authors' data support a linear ground
state geometry for C; also in solid Ar. B o
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g 129: 222675v New A—-X'vibronic bands of laser—vaporized C,.’

‘5 (Izuha, Mitsuaki; Yamanouchi, Kaoru (College of Arts and Sciences,
Department of Pure and Applied Sciences, The University of Tokyo,

3-8-1 Komaba, Meguro—ku, Tokyo, Japan 153-8902). J. Chem. Phys.

1998, 109(5), 1810-1818 (Eng), American Institute of Physics. The

laser—induced fluorescence (LIF) spectrum for the A™[1,~X1X,* band

of Cy was obsd. under jet—cooled conditions. From our previous report

[Chem. Phys. Lett. 242, 435(1995)), in which the v; fundamental in the

A1, state is 541.7(1) cm~? through the first identification of the

A0,0,1)~X{0,0,1) hot—band transition, we extended the measurements

of the v related key bands; the high—resoln. spectra (Av~0.08 cm=?) of
WM& eight vibronically allowed Z,*—X;*—type transitions and two N-X,-
hot—band transitions were measured, and their rotational structures

were analyzed. The detd. band-origin wave nos. and the symmetries

v / 1 / S fof the rotational structures led to firm assignments of the vibrational
/] - 2 levels in the A7, state. Using the vibrational level energies of the

“ (7 A{0,0,v3Xv3 = 1-3) levels, the anharmonic potential along the v; mode

in the A™[1, state has double min. with a barrier height of 284.3 cm~1

at the linear configuration. -

C A 17998 149 ,‘/‘/ La
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134:170260n Severely perturbed vibrational structure in the
266-310 nm electronic transition of Cs.- Jzuha, Mitsuaki; Yaman-
ouchi, Kaoru (Department of Chemistry, School of Science, The Univer-
sity of Tokyo, -Bunkyo—ku, Tokyo, Japan 113—-0033). J. Chem _Phys.
2000, 113(24), 10999—11008 (Eng), American Institute of Physics. The
laser induced fluorescence (LIF) of Cy are measured under jet—cooled
conditions in the wide UV region of 266—310 nm, and 173 vibronic bands
are identified. Among them, 77 and 68 vibronic bands exhibit Z—X type
and [1-X type rotational structures, resp.. From the rotational anal,, the
band—origin wave nos. and the rotational consts. of the upper,= and n
vibronic levels and K—type doubling parameters for the IT vibronic levels
are detd. The rotational consts. for. the X and I vibronic levels exhibit,
resp., similar distributions with almost the same mean values, B' =
0.395(14) and 0.398(17) cm", mdjcat.mg that the = and IT vxbromc levels
have the same electronic ongm and that the av. C—C bond distance of
the upper electronic state in the obsd. energy range is ~1.331(25) A,
which is longer than the electronic ground X 13+ state by 0. 054(25) A

//,z/.




The convolution and Fourier—transform analyses are performed sep. for
the spectra composed only of Z—X type and I1-X type vibronic bands to
derive ests. of the vibrational fundamentals in the upper electronic state.
The low v, fundamental of 940(60) cm~?! derived from these analyses
and the. seemingly regular v, progression in the convoluted spectra
indicate that the bright character is carried primarily by the transitions
to the vibrational levels in the A, electronically excited state and is
distributed into a large no. of the originally dark transitions- to the
vibrational levels in the 1, electronically excited state, resulting in the
exceedingly complex vibronic band system. - - v 5 mova :
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133:356741 Spectroscopy of excited states of carbon
anions above the photodetachment threshold. Lakin,
Nicholas M.; Guthe, Felix; Tulej, Marek; Pachkov,

Michail; Maier, John P. Institut fur Physikalische
Chemie, Universitat Basel Basel, Switz. Faraday

Discuss., 115(Molecular Photoionisation), 383-393
(English) 2000 Electronic transitions of C3- and

C5- to states lying above the electron affinity of the
neutral (EA) were recorded in the gas phase by laser
photodetachment spectroscopy. The excited states are
identified by comparison with absorption spectra fox the



mass-selected ions deposited in Ne matrixes and with ab
initio calcns. The C2.SIGMA.u+-X2.PI.g transition and 2.
higher energy band systems are obsd. for C3-,
corresponding to excitation energies >1.5 eV above the
EA. In the case of C5- the strongest features, at ~0.6
eV above the EA, are attributed to close lying
2.DELTA.g-X2.PI.u and 2.SIGMA.g--X2.PI.u transitions.
The dominant configurations in these states identify
them as long-lived Feshbach resonances. Lifetimes for
these resonances in C3- are between 200 fs and 3 ps from

the band widths.
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F: C3+
P: 3 Z@@O
132:142209 Autoionizing states in electron-impact
ionization of C3+. Scot M. P.; Teng, Huaguo; Burke,
P. G. Department of Applied Mathematics and
Theoretical Physics, The Queen's University of Belfast
Belfast BT7 1NN, U J. Phys. B: At., Mol. Opt.
Phys., 33(2), L63-L70 (English) 2000 Results are
reported on electron-impact ionization of C3+ in the
energy range 290-350 eV obtained by the R-matrix with
pseudo-states method (RMPS Pseudo-states and
autoionizing states were explicitly included in the R-m
expansion to take fully into account for the first time
the interaction b the direct and indirect ionization
processes. The calcd. resonance struc the ionization
cross section is in good agreement with the expt. of
Mulle al.; there is a small discrepancy in the
normalization of the cross secti Dbetween theory and

exot. I s
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132:200604 Electronic transitions of C3- above
the photodetachment threshold. Tulej, M.;

Fulara, J.; Sobolewski, A.; Jungen, M.; Maier, J. P
Institute for Physical Chemistry, University
of Basle Basel CH-4056, Switz. J. Chem. Phys.,
112(8), 3747- 3753 (English) 2000 The A
2.DELTA.u .ltwarw. X 2.PI.g, B 2.SIGMA.u- .ltwarw. X
2.pI.g, and C 2.SIGMA.u+ .ltwarw. X 2.PI.g
electronic transitions of C3- obsd. in a Ne matrix

®
C- 22880, 3L



and in the gas phase, although the energy of the exc
electronic states involved in these transitions is
1-1.5 eV above the photodetachment threshold. The
excited Feshbach states are sufficiently long-lived
that some of the bands in the gas-phase
photodetachment spectr exhibit rotational structure.
Assignment of the transitions is made from
rotational anal. or profile simulations and theor.
calcns. The b 4.PI.u 2.PI.g transition is also
weakly obsd. The presence of such discrete ban
though in the continuum, provides a means of
detection for anions in the interstellar medium.
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/ 134: 183734v A theoretical study of the Renner—Teller effect in
the X2I1, state of C3~.-Leonard, C.; Panten, D.; Lakin, N. M.; Cham- '
baud, G Rosmus, P. (Department of Chemlstry, University of Cam-
bridge, Cambndge, UK CB2 1EW). Chem. Phys. Lett. 2001, 335(1-2),
97-104 (Eng), Elsevier Science B.V. Three—dimensional potential
~~energy functions for the A" and A! components of the X2IT, state of C3~
—_ @ were generated ab initio using the internally contracted multl—ref CI
method. The spin—orbit const. in this state was caled. from a CAS—
SCF wavefunction: These data were used to solve the linear/linear Ren-
ner—Teller problem variationally for J = 1/2, 3/2 and 5/2.- Rovibronic
JZ w[/' levels for K=0, 1 and 2 were detd. for energies up to about 3800 cm~—1,
/ /{/ () The very large splitting-between A" and A’ was found to give rise to a
strong mixing for the rovibronic IT and A bending states. The results
are compared with those obtained exptl. and for sxmxlar mol. systems.

C. P 2801, 1349 V7>
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